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 6 

ABSTRACT 108 

Introduction: Flexible intensive care unit (ICU) visiting hours have been proposed as a 109 

means to improve patient- and family-centered care. However, randomized trials 110 

evaluating the effects of flexible family visitation models (FFVMs) are scarce. This 111 

study aims to compare the effectiveness and safety of an FFVM versus a restrictive 112 

family visitation model (RFVM) on delirium prevention among ICU patients, as well as 113 

to analyze its potential effects on family members and ICU professionals. 114 

Methods and analysis: A cluster-randomized crossover trial involving adult ICU 115 

patients, family members, and ICU professionals will be conducted. Forty medical-116 

surgical Brazilian ICUs with RFVMs (<4.5 h/day) will be randomly assigned to either 117 

an RFVM (visits according to local policies) or an FFVM (visitation during 12 118 

consecutive hours per day) group at a 1:1 ratio. After enrollment and follow-up of 25 119 

patients, each ICU will be switched over to the other visitation model, until 25 more 120 

patients per site are enrolled and followed. The primary outcome will be the cumulative 121 

incidence of delirium among ICU patients, measured twice a day using the Confusion 122 

Assessment Method for the ICU. Secondary outcome measures will include delirium-123 

free days, ventilator-free days, any ICU-acquired infections, ICU length of stay, and all-124 

cause hospital mortality among the patients; symptoms of anxiety and depression and 125 

satisfaction among the family members; and prevalence of symptoms of burnout among 126 

the ICU professionals. Tertiary outcomes will include need for antipsychotic agents 127 

and/or mechanical restraints, unplanned loss of invasive devices, and ICU-acquired 128 

pneumonia, urinary tract infection, or bloodstream infection among the patients; self-129 

perception of involvement in patient care among the family members; and satisfaction 130 

among the ICU professionals. 131 
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 7 

Ethics and dissemination: The study protocol has been approved by the research ethics 132 

committee of all participant institutions. We aim to disseminate the findings through 133 

international conferences and peer-reviewed journals. 134 

Trial registration: ClinicalTrials.gov, NCT02932358, Registered 11 October 2016. 135 

Keywords: delirium, family, health personnel, critical care, intensive care unit 136 

 137 

Strengths and limitations of this study: 138 

• The present study is the first large-scale trial aimed to evaluate the effects of 139 

different ICU visiting policies on relevant outcomes among patients, family 140 

members and ICU professionals. 141 

• This study is designed as a cluster-randomized crossover trial, which reduces the 142 

risk of contamination and improves covariate balance between the two study 143 

arms and statistical efficiency. 144 

• This study uses strategies to enhance the implementation and evaluation of 145 

complex interventions such as some degree of adaptability to local 146 

circumstances, a learning period to study interventions, and assessment of 147 

fidelity and quality of the implementations. 148 

• The results of this study will allow health care professionals, researchers, and 149 

policymakers to draw conclusions about the efficacy and safety of a flexible 150 

family visitation model in adult ICUs.  151 
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 9 

INTRODUCTION 154 

Adult intensive care unit (ICU) visitation policies vary worldwide; generally, 155 

patients admitted to the ICU are only allowed visitors during certain periods of the 156 

day.[1-3] Congruent with this scenario, most Brazilian ICUs have a restrictive policy of 157 

family visits in which visiting hours typically last from 30 min to 1 h, two to three times 158 

a day.[4] These restrictive ICU-visit policies are rooted mainly in a theoretical increased 159 

risk of physiological stress, infectious complications, and disorganization of care.[5] 160 

However, these theoretical risks have not been consistently confirmed by the scarce 161 

literature on this subject,[6-9] and flexible ICU visiting hours have been proposed as a 162 

means to improve outcomes through patient- and family-centered care and delirium 163 

prevention.[10-12] 164 

Evidence from small observational and before-and-after studies suggests that 165 

flexible ICU visitation policies are associated with higher satisfaction among patients 166 

and patients’ families and with reduction of patient stress.[13, 14] Accordingly, one 167 

pilot randomized trial showed reduction in cardiocirculatory complications among ICU 168 

patients admitted during periods of unrestricted visiting hours, possibly due to reduction 169 

of anxiety and establishment of a more favorable hormonal profile.[6] Moreover, some 170 

studies suggest the potential role of presence of family members as a strategy to prevent 171 

ICU delirium.[15-17] One small prospective single-center before-and-after study found 172 

a reduction of 50% in the cumulative incidence of delirium by changing the visitation 173 

policy from a restrictive model (4.5 h/day) to an extended model (12 h/day); the length 174 

of delirium and ICU stay was also reduced in this study.[12] In this regard, the presence 175 

of family in the critical care setting is suggested as a means to achieve better pain 176 

control, reduce the use of sedatives, and participate in the re-orientation and cognitive 177 

stimulation of patients. These benefits have been associated with lower incidence of 178 
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delirium in studies evaluating multicomponent non-pharmacological interventions to 179 

prevent delirium, and constitute the rationale for the F (Family Engagement and 180 

Empowerment) component of the ABCDEF bundle, an evidence-based approach to 181 

prevent delirium.[18-21] 182 

Regarding possible risks associated with flexible ICU-visit policies, some 183 

studies have shown that ICU professionals sometimes perceive visits as a source of 184 

increased workload and disorganization in patient care, instead of considering families 185 

as ‘one’ with the patient and as potential sources of reassurance and comfort.[22-23] In 186 

a single center study,[23] 59% of ICU staff members stated that the open visitation 187 

policy impaired the organization of patient care, and 72% believed that their work 188 

suffered more interruptions due to the extended presence of families in the ICU. 189 

Congruent with these data, one before-and-after study with 9 ICUs [24] showed a 190 

significant increase in burnout levels among ICU professionals after a partial 191 

liberalization of visiting policies. The impact of educational strategies directed to ICU 192 

visitors in the context of flexible family visitation policies to prevent disorganization of 193 

patient care and burnout among ICU professionals is not known. In relation to the risk 194 

of infection, this topic has been evaluated by few underpowered studies.[12, 15, 25] 195 

Although one study [15] showed greater environmental microbial contamination during 196 

an open policy of ICU visitation, published studies [12, 15, 25] failed to show an 197 

association between flexible ICU visiting hours and nosocomial infection. Lastly, the 198 

impact of flexible ICU visiting hours on symptoms of anxiety and depression of family 199 

members is not well studied: there is plausibility for decreased anxiety and depression 200 

with flexible ICU visiting hours as a result of improved access to information and more 201 

effective sharing of the decision-making process;[26] conversely, it is also plausible to 202 

assume that anxiety and depression will increase as a result of higher exposure of family 203 
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members to complex situations such as terminality and the patient’s emotional and 204 

physical suffering.[27, 28] 205 

The implementation of a flexible family ICU-visitation policy, although 206 

promising due to its low-cost and potential to improve quality of care, is a complex 207 

organizational process, given that multiple populations involved in this context may be 208 

affected by the intervention in different ways. Additionally, most evidence regarding 209 

this intervention is originated from underpowered observational and before-and-after 210 

studies. Specifically, no large-scale randomized trial so far has evaluated the potential 211 

impact of different ICU visitation models on patient, family, and ICU staff outcomes. 212 

We hypothesize that compared to the restrictive family visitation model (RFVM), a 213 

flexible family visitation model (FFVM) supported by visitor education will reduce the 214 

cumulative incidence of delirium among adult ICU patients, reduce symptoms of 215 

anxiety and depression, and increase satisfaction with care among family members 216 

without increasing burnout levels among ICU professionals. 217 

 218 

OBJECTIVES 219 

Primary objective 220 

The aim of the present study is to assess if an FFVM, compared to an RFVM, 221 

can prevent delirium in adult ICU patients. 222 

 223 

Secondary objectives 224 

Our secondary objective is to compare the efficacy and safety of both ICU 225 

visitation models with regard to three sets of variables: ICU/patient related variables 226 

(delirium-free days, ventilator-free days, ICU-acquired infections, ICU length of stay, 227 

all-cause hospital mortality, need for antipsychotic use, need for mechanical restraints, 228 
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and unplanned loss of invasive devices), family-related variables (symptoms of anxiety 229 

and depression, satisfaction, and self-perception of involvement in patient care), and 230 

ICU staff variables (prevalence of symptoms of burnout syndrome and satisfaction). 231 

 232 

METHODS 233 

The present study protocol follows the SPIRIT statement 234 

recommendations.[29] The items from the World Health Organization trial registration 235 

data set are described in Supplementary File 1. This study protocol was registered at 236 

clinicaltrials.gov before the randomization of the first cluster (NCT02932358).  237 

 238 

Study design 239 

The present study was designed to be a cluster-randomized, crossover trial 240 

involving mixed medical-surgical ICUs. In this study, the unit of randomization is the 241 

ICU, since the proposed intervention involves components at the organizational level 242 

and is intended to be implemented in the whole ICU and not for selected patients. All 243 

ICUs will receive both FFVM and RFVM, and the randomization will determine in 244 

which order the visitation models will be evaluated in each ICU (Figure 1). The initial 245 

intervention (phase 1) will involve ICU randomization to either an FFVM or an RFVM. 246 

In phase 2, each ICU will be crossed over to the other visitation model. The study 247 

analysis will be performed at the subject level according to the intention-to-treat 248 

principle and accounts for the cluster-randomized crossover design. 249 

 250 

Participants 251 

Cluster eligibility, recruitment, and exclusion criteria 252 
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Brazilian adult ICUs of public and philanthropic hospitals will be invited to 253 

participate in the trial. Mixed medical-surgical ICUs with at least 6 beds and a 254 

restrictive policy of family visitation (<4.5 h/day) are considered eligible. ICUs with 255 

structural or organizational impediments to flexible family visitation, according to the 256 

Brazilian resolution of minimal operational requirements for ICUs,[30] will be 257 

excluded. 258 

 259 

Patient eligibility, recruitment, and exclusion criteria 260 

Consecutive patients aged ≥18 years admitted to the ICU during phases 1 and 2 261 

will be enrolled in each cluster. Subjects in a coma (Richmond Agitation Sedation Scale 262 

[RASS] [31] -4 or -5) lasting >96 h from the moment of first evaluation for recruitment, 263 

and those with delirium at baseline (positive Confusion Assessment Method for ICU 264 

[CAM-ICU] [32]) will be excluded. The following exclusion criteria will also be 265 

applied: cerebral death, aphasia, severe hearing deficit, predicted ICU length of stay 266 

<48 h, exclusive palliative treatment at ICU admission, unavailability of a family 267 

member to participate in the flexible family visits, unlikelihood to survive >24 h, 268 

prisoner status, and lastly, readmission to the ICU after enrolment in the study. 269 

 270 

Family member eligibility, recruitment, and exclusion criteria 271 

The sample of family members will include one family member per patient 272 

enrolled into the study, with the closest family member being selected. Family members 273 

who do not speak Portuguese or have serious impediment in answering the self-applied 274 

questionnaires (e.g., illiteracy or severe visual or hearing limitations) will be excluded. 275 

 276 

ICU professionals’ eligibility, recruitment, and exclusion criteria 277 
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All bedside ICU professionals (physicians, nurses, nursing technicians, and 278 

physiotherapists) of each cluster who assist patients during the daytime for at least 20 h 279 

per week will be enrolled. ICU professionals who have a planned leave of absence of 280 

>15 days during phase 1 will be excluded. 281 

 282 

Interventions 283 

The proposed study interventions may be classified as complex because:[33] 284 

(a) there is a large number of interacting components within the experimental and 285 

control interventions (e.g., changes in ICU processes, education of family members, and 286 

engagement and training of the ICU multidisciplinary team); (b) there are several 287 

groups targeted by the intervention (ICU patients, family members and ICU 288 

professionals); (c) there is a large number and high variability of outcomes (evaluation 289 

of different outcome domains in three different target populations); (d) a limited degree 290 

of flexibility in the intervention is allowed (educational components may be tailored 291 

considering the educational level of the target population, visit hours may be 292 

customized according to internal processes of the ICU and expected acceptability of the 293 

target population). 294 

We tested the feasibility and acceptability of implementation of the 295 

intervention in a single center before-and-after study.[12] Table 1 shows the ICU the 296 

components to be implemented during FFVM and RFVM. During both FFVM and 297 

RFVM, all visitors will be required to perform hand hygiene by washing their hands 298 

with antiseptic soap or using alcohol-based hand-rub formulations, and to wear 299 

disposable vests and/or personal protective equipment when appropriate (e.g., contact or 300 

droplet precautions). All visitors will receive oral and written guidance about the 301 

minimum requirements to promote a safe and restful environment to ICU patients. The 302 
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visitors will be asked to leave the room during some procedures such as intubation, 303 

central venous or urinary catheterization, bronchoscopy, electrical cardioversion, and 304 

cardiopulmonary resuscitation. As an exception, some patients, during both study 305 

interventions, will be allowed to receive visits longer than the maximum limit of 306 

visiting hours. This decision will be allowed in the following situations: patient age ≥65 307 

years, terminal illness, and conflicts among patients or family and ICU staff. 308 

 309 

Table 1. Components of study interventions 310 

 RFVM FFVM 

Social visits X X 

Friends and family members allowed (number of simultaneous visitors allowed in patient’s 

room tailored to ICU preferences) 

  

Max 4.5 hours per day (according to ICU policies prior to randomization)   

Family visits  X 

Up to 2 family members allowed (number of simultaneous visitors allowed in patient’s 

room tailored to ICU preferences) 

  

Maximum of 12 hours per day   

Family members must attend a structured information meeting   

Information meeting  X 

For family members who want to participate in the family visits   

Guidance about ICU environment, multidisciplinary work at ICU, common ICU 

treatments, palliative care, infection control practices, delirium prevention and 

rehabilitation 

  

Meeting conducted by a trained healthcare professional that works in the ICU (at least 

3x/week) 
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 RFVM FFVM 

Both printed and digital material offered by the study coordinator site (tailored for the 

specific ICU preferences) 

  

Printed material focused on patient safety during ICU visits X X 

Brochure with information about what is allowed and what is not allowed in a social visit   

Printed material focused on education about ICU environment, practices and family 

engagement on patient care 

 X 

Brochure with information about ICU environment, multidisciplinary work at ICU, 

common ICU treatments, palliative care, infection control practices, delirium prevention, 

rehabilitation and family engagement on patient care 

  

Access to a website focused on education about ICU environment, practices and family 

engagement on patient care 

 X 

Website with information about ICU environment, multidisciplinary work at ICU, 

common ICU treatments, palliative care, infection control practices, delirium prevention, 

rehabilitation and family engagement on patient care 

  

FFVM, flexible family visitation model; RFVM, restrictive family visitation model. 311 

 312 

Flexible Family Visitation Model (FFVM) 313 

In the FFVM, two or fewer close family members will be allowed to visit the 314 

patient for up to 12 consecutive hours each day. Family members who agree to join the 315 

family visits will have to attend a structured meeting at the ICU in which they will 316 

receive guidance about the ICU environment, common ICU treatments, rehabilitation 317 

and basic infection control practices, multidisciplinary work at the ICU, and information 318 

on palliative care and delirium prevention. Additionally, family members will receive 319 

an information brochure and be encouraged to access a website 320 
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(www.utivisitas.com.br), both of which are designed to explain, in simple terms, what 321 

happens during and after an ICU stay to legitimize emotions and improve cooperation 322 

with relatives without increasing the ICU-staff workload. In addition to family 323 

visitation, patients in the FFVM will be allowed to receive social visits at specific time 324 

intervals (according to the local ICU policies). Social visits will be offered to patient’s 325 

friends or other family members that did not qualify for family visitation. The number 326 

and duration of social visits will be determined by the patient or proxies. Social visitors 327 

will not be required to attend the structured meeting. 328 

 329 

Restrictive Family Visitation Model (RFVM) 330 

In the RFVM, patients will be allowed visitors according to routine ICU 331 

practices, but limited to the maximum of 4.5 h of visitation per day. Visitors will not be 332 

required to attend the structured meeting, because this is the standard of care in Brazil. 333 

The length of ICU visiting hours will be similar to that of social visits in the FFVM. 334 

The number and duration of visits will be determined by the patient or proxies taking 335 

into the account the limits of visiting hours dictated by local policies. 336 

 337 

Randomization 338 

The randomization unit is the ICU. In hospitals where there is more than one 339 

ICU, each ICU will be considered a distinct randomization units as long as the ICU staff 340 

are different. If the staff are the same, all ICUs in the hospital will be considered a 341 

single unit of randomization. The allocation of the initial intervention (i.e., FFVM or 342 

RFVM) will be performed through blocks of different sizes and stratified by number of 343 

ICU beds. A randomization list will be generated, and ICUs will be consecutively 344 

randomized as per the date of approval by the local Research Ethics Committee. In 345 
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order to guarantee allocation concealment, a statistician will receive an identification 346 

code for each unit but will remain blinded to the identity of the ICU. The statistician 347 

will then inform the allocation for each unit identification code to the research 348 

coordinator. Lastly, the research coordinator will inform the ICUs regarding the group 349 

to which they were initially allocated. 350 

 351 

Blinding 352 

It is not feasible to blind the researchers, patients, family members or ICU 353 

professionals to the study interventions. 354 

 355 

Outcomes 356 

Primary outcome 357 

The primary outcome is the cumulative incidence of delirium during the ICU 358 

stay. Diagnosis of delirium will be made using the validated Brazilian translation of the 359 

CAM-ICU,[34] which will be applied at least once per 12-h shift in patients with RASS 360 

≥-3, by trained ICU professionals. The cumulative incidence of delirium is defined as 361 

the presence of delirium (at least one positive CAM-ICU) on at least one 12-h shift 362 

during the ICU stay. Before study initiation, all professionals responsible for CAM-ICU 363 

assessment will receive training concerning the CAM-ICU. This specific training will 364 

be given both during investigator meetings and on-site. Furthermore, inter-rater 365 

reliability measurements of the CAM-ICU and RASS will be performed before study 366 

initiation to evaluate the quality of assessments, and, if necessary, additional training 367 

will be provided. A sensitivity analysis of the primary outcome adjusted for the baseline 368 

risk of developing delirium determined by the PREdiction of DELIRium in ICU 369 

patients (PRE-DELIRIC) score [35] will be conducted to check the consistency of the 370 
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results. There will be three a priori defined subgroup analyses for the primary endpoint: 371 

1) effectiveness of FFVM vs. RFVM in ICUs according to the PRE-DELIRIC score 372 

(patients with a predicted risk <25%, 25-50%, 50–75%, and >75%); 2) effectiveness of 373 

FFVM vs. RFVM in ICUs according to patient group (medical vs. surgical, and 374 

neurocritical vs. non-neurocritical); and (3) effectiveness of FFVM vs. RFVM in ICUs 375 

according to Acute Physiology and Chronic Health Evaluation II (APACHE-II) scores 376 

(≤15 vs. >15 points). Additional exploratory subgroup analysis will be performed based 377 

on the level of patient’s exposure to sedation, ICU professional’s workload and 378 

proportion of private ICU beds.  379 

 380 

Secondary outcomes 381 

Secondary outcome measures include delirium-free days, ventilator-free days, 382 

any ICU-acquired infections (pneumonia or urinary tract infection or bloodstream 383 

infection according to Centers for Disease Control and Prevention guidelines [36-38]), 384 

ICU length of stay, and all-cause hospital mortality among patients; symptoms of 385 

anxiety and depression measured by the Hospital Anxiety and Depression Scale 386 

(HADS) [39] and satisfaction measured by the Critical Care Family Needs Inventory 387 

(CCFNI) [40] among family members; and prevalence of symptoms of burnout 388 

syndrome measured by the Maslach Burnout Inventory (MBI) [41] among ICU 389 

professionals. All cases of ICU-acquired infections will be adjudicated by an infectious 390 

disease physician blinded to the study interventions. Family members and ICU 391 

professionals will be evaluated through self-administered questionnaires. 392 

 393 

Tertiary outcomes 394 
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Tertiary outcomes will include need for antipsychotic agents and/or mechanical 395 

restraints, unplanned loss of invasive devices, and ICU-acquired pneumonia, urinary 396 

tract infection, or bloodstream infection among ICU patients; self-perception of 397 

involvement in patient care among family members; and satisfaction among ICU 398 

workers. 399 

 400 

Length of ICU intervention, participant recruitment, and timeline, data collection, 401 

management, and monitoring 402 

The length of study phases will be determined by the patient recruitment rate. 403 

During phase 1, 25 patients per ICU will be enrolled. After enrollment of the 25
th

 404 

patient, a 30-day period without subject recruitment (i.e., washout period) will occur to 405 

allow appropriate conclusion of the follow-up of all recruited patients for the study 406 

outcomes and to avoid contamination of the two study arms. After this period, each ICU 407 

will be crossed over to the other visitation model (phase 2), with enrollment of an 408 

additional 25 ICU patients per ICU.  409 

The study flow diagram is showed in Figure 2 and the schedule of enrollment, 410 

interventions and assessments is showed in Supplementary File 2. Patients and family 411 

members will be recruited during phases 1 and 2. ICU professionals will be evaluated 412 

and followed up only during the phase 1 in order to avoid the carry-over effect. Patients 413 

will be followed up from study enrollment to hospital discharge or death, or a maximum 414 

of 30 days. Family members will be evaluated at two time points: within the first 48 h 415 

of patient inclusion into the study (for baseline data) and within 7 days from patient 416 

discharge from ICU or death, or a maximum of 30 days (for outcomes assessment). ICU 417 

professionals will be evaluated at two time points: 2 weeks before initiation of the first 418 

randomized ICU intervention (for baseline data) and during phase 1 (for outcome 419 
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assessment).  420 

Trained research personnel at the local sites will prospectively collect data on 421 

printed case report forms that will be entered into an electronic data capture system 422 

(REDCap, Vanderbilt University, Tennessee, USA).[42] In order to allow intention-to-423 

treat analyses, data will be collected and analyzed independent of adherence to study 424 

interventions. We will deploy the following procedures to enhance the implementation 425 

of study interventions and ensure data quality: 426 

1. All local principal investigators and sub investigators will attend an on-site 427 

training session before the beginning of the study to standardize procedures 428 

including data collection. 429 

2. All ICUs will have a learning period within the first 15 days of phases 1 and 430 

2. During this period, ICUs will receive the intervention (FFVM or RFVM) 431 

but will not recruit subjects. Local investigators will use this period to adapt 432 

the ICU staff to the organizational aspects of study intervention, including 433 

rules about visiting hours (for both FFVM and RFVM periods), guidance to 434 

visitors about the minimum requirements to promote a safe and restful 435 

environment to ICU patients (for both FFVM and RFVM periods), role of 436 

ICU professionals during family visiting hours (for FFVM period), and 437 

conduction of family-members-directed structured meetings (for FFVM 438 

period). Furthermore, local investigators will use this period to test the study 439 

measurements (CAM-ICU, HADS, CCFNI, MBI) and address concerns 440 

regarding case-report filling. 441 

3. The investigators will be able to contact the Coordinating Center to solve 442 

any potential issues or problems. 443 

4. Data cleaning will be applied continuously to identify inconsistencies and 444 
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missing data. The centers will be notified of any inconsistencies and missing 445 

data and prompted to solve them. 446 

5. The Coordinating Center will review detailed reports on screening, 447 

inclusion, follow-up, and data consistency and completeness on a weekly 448 

basis. The Coordinating Center will take immediate action to solve any 449 

problems. 450 

6. Centers will be monitored throughout the study. On-site monitoring visits 451 

will occur during phases 1 and 2. A trained professional appointed by the 452 

Coordinating Center will perform the monitoring visit. During the 453 

monitoring visits, all information will be considered strictly confidential. 454 

 455 

To assess the fidelity and quality of the proposed interventions, we will 456 

perform on-site monitoring visits, with a standardized checklist, in order to evaluate if 457 

the processes are consistent with the intended intervention or if there are important 458 

deviation from the proposed protocol; perception of effectiveness and barriers for 459 

implementation will be assessed qualitatively, through semi-structured interviews with 460 

healthcare professionals involved in the study.[43] In addition, we will collect data 461 

related to the length of visits for included patients and study website access. A data 462 

monitoring committee is not required as the risk of study interventions causing 463 

significant harms is low.  464 

 465 

Sample size and sampling 466 

A minimum of 33 ICUs with recruitment rate of 50 patients per ICU (25 467 

patients per study phase) will be needed (total of 1,650 patients) to detect an absolute 468 

difference >6.0% in the cumulative incidence of delirium between the two study arms 469 
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(considering an outcome incidence rate of 20.5% in the RFVM), with 80% power, and 470 

two-tailed 0.05 alfa. Two levels of intraclass correlation coefficient (ICC) were 471 

considered to calculate the sample size: 0.05 for subjects in the same cluster/time period 472 

and 0.01 for subjects in the same cluster/different time periods. Estimates of sample size 473 

for the primary outcome were made on the basis of the cumulative incidence of delirium 474 

found in a single center before-and-after study that evaluated the effect of different 475 

policies of family visitation on the incidence of delirium.[12] In order to compensate for 476 

potential ICU and patient losses, the present study plans to recruit 40 ICUs. 477 

 478 

Statistical analysis 479 

A detailed statistical analysis plan will be prepared before data analysis and is 480 

intended to be published or made available online. All analyses will be conducted with 481 

the intention-to-treat principle. The comparison of cumulative incidence of delirium will 482 

be performed using models for correlated data considering the ICU as a cluster and 483 

presented as risk ratios and 95% confidence intervals. The same models will be used for 484 

analysis of secondary and tertiary outcomes, i.e., considering the ICU as a cluster and 485 

each outcome with its adequate probability distribution. A statistical significance level 486 

of 0.05 will be adopted for all statistical comparisons. The R-Development Core Team 487 

will be used for analysis. 488 

 489 

DISCUSSION AND TRIAL STATUS 490 

Flexible ICU visiting policy of is a complex intervention, with multiple 491 

components, targeting different populations with specific outcomes. Figure 3 describes 492 

the logic model for the FFVM. Although several outcomes are expected to have a 493 

positive impact, we chose incidence of delirium as primary outcome because it 494 
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combines a strong potential for causal and direct association and an important clinical 495 

impact. Delirium is a highly prevalent ICU complication and is associated with 496 

increased mortality, longer ICU and hospital stay, higher cost of care, and long-term 497 

cognitive impairment.[44-46] Therefore, identifying interventions that may reduce the 498 

risk and burden of delirium in ICU patients is of paramount importance to improve 499 

health-care quality. Other important outcomes, such as ICU-acquired infections and 500 

length of stay, levels of burnout among ICU professionals, and symptoms of anxiety 501 

and depression and satisfaction among family members may have both a direct and 502 

indirect relation with the proposed intervention and, therefore, may represent important 503 

markers of effectiveness and safety of the proposed intervention. An FFVM rooted in 504 

education of family members may reduce the theoretical risk of increase in ICU staff 505 

workload, disorganization of care, and ICU-acquired infections. The higher access to 506 

information may have a positive effect on family members’ satisfaction and interactions 507 

with the patients and ICU professionals. Moreover, an FFVM may result in shorter ICU 508 

stay, mediated, for instance, by a lower incidence of delirium; additionally, a better 509 

understanding of the condition by the family may avoid delays in ICU discharge.  510 

To the best of our knowledge, this will be the first large-scale, multicenter 511 

randomized trial evaluating the effects of different policies of ICU visitation on patients, 512 

family members and ICU professionals. Results of this study will allow health care 513 

professionals, researchers, and police makers to draw conclusions about the efficacy and 514 

safety of a flexible family visitation model in adult ICUs. 515 

Our study has some limitations. First, high variability across institutions is 516 

expected; although the chosen ICCs may be considered conservative, there are no 517 

estimates in the literature for the proposed intervention, which may result in lack of 518 

power if the actual ICC is larger than the estimate. Also, no masking of outcome 519 
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assessors may result in measurement bias for delirium; although blinding is not feasible 520 

for the proposed intervention, in order to minimize risk of bias we chose validated 521 

methods for delirium evaluation and will make efforts in order to standardize data 522 

collection. As the number of patients is small for each cluster, the estimate time for data 523 

collection for each study phase is from two to three months; this length of time may not 524 

be enough to properly assess burnout in healthcare professionals. Finally, our trial is not 525 

designed to evaluate long-term outcomes, such as PTSD in patients and family 526 

members, as well as microbiological changes in ICU flora due to a higher circulation of 527 

individuals from the community. These issues should be assessed in future studies. 528 

The study design and protocol were finalized in March 2016, and the protocol 529 

was approved by the Research Ethics Committee in April 2016. All site investigators 530 

were required to participate in at least one of two investigator meetings (November 531 

2016 and April 2017). Currently, this study is recruiting subjects in 34 ICUs 532 

representative of the Brazilian geopolitical territory (Figure 4). Another 6 ICUs are in 533 

the process of preparation for study initiation. We expect that this study will be 534 

completed in April 2018. 535 

 536 

 ETHICS AND DISSEMINATION 537 

 538 

Ethics approval and consent to participate 539 

This study will be conducted according to the resolution no. 466/12 of the Brazilian 540 

National Health Council 541 

(http://bvsms.saude.gov.br/bvs/saudelegis/cns/2013/res0466_12_12_2012.html). The 542 

present study protocol version (version 3, from 22 February 2017) has been approved 543 

by the Research Ethics Committee of the coordinating site (approval number: CAAE 544 

Page 26 of 52

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 26 

11673812.3.1001.0060) and the research ethics committees of all participant 545 

institutions. The need for patients’ written informed consent was waived in 32 of 34 546 

participating ICUs, because the standard of care encompasses both study interventions. 547 

In 2 of 34 ICUs informed consent will be required for patients or proxies. Informed 548 

consent will be required for family members and ICU workers in all ICUs. Site 549 

investigators will be responsible for obtaining informed consent from study participants. 550 

Subject confidentiality will be assured through data anonymization and controlled 551 

access to case report forms, electronic data capture system, and datasets. Any breaches 552 

of confidentiality, study protocol, or adverse events attributable to this study will be 553 

reported to the above research ethics committees. 554 

 555 

Dissemination 556 

We hope to make the study findings widely available and plan to disseminate our results 557 

in international conferences and peer-reviewed journals. Authors and collaborators will 558 

be involved in reviewing drafts of the manuscripts, press releases and any other 559 

publication format arising from this study. 560 

 561 

FOOTNOTES 562 

Availability of data and materials 563 

The datasets used and/or analyzed during the current study are available from the 564 

corresponding author on reasonable request. 565 
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FIGURE LEGENDS 751 

Figure 1. Study design.  752 

FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 753 

family visitation model. 754 

During the study, the ICU intervention (FFVM or RFVM) will be applied to all 755 

admitted patients apart of meeting inclusion criteria for the study. The length of study 756 

phases in each ICU will be determined by the patient recruitment rate (25 patients in 757 

phase 1 and 25 patients in phase 2). Patients and family members will be recruited 758 

during phases 1 and 2. ICU professionals will be evaluated and followed up only during 759 

the phase 1. Following the recruitment of the 25
th

 patient, during phase 1, a 30-day 760 

period without subject recruitment will occur to allow appropriate conclusion of the 761 

follow-up of all recruited patients for the study outcomes and to avoid contamination of 762 

the two study arms. 763 

Figure 2. Study flow diagram. 764 

FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 765 

family visitation model. 766 

Figure 3. Logic model for flexible ICU-visiting hours.  767 

FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 768 

family visitation model. 769 

Figure 4. Geographical distribution of participating ICUs.  770 
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SUPPLEMENTARY MATERIAL 771 

Supplementary File 1. Items from the World Health Organization trial registration data 772 

set. 773 

Supplementary File 2. Schedule of enrollment, interventions, and assessments. 774 
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(PA): Marli Sarmento da Silva, Denis Vasconcelos, Renê Augusto Gonçalves e Silva, 799 
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Antonio Carlos Alves Siva. Hospital Universitário João de Barros Barreto (PA): 800 

Alessandra Lima Leal, Elaine Souza, Luciana Maria Furtado Fernandes. Hospital 801 

Alberto Urquiza Wanderley (PB): Ciro Leite Mendes, Sérgio Luz, Erick 802 

Albuquerque. Hospital Universitário Alcides Carneiro (PB): Amanda Manuella 803 

Dantas Nobre, Elzilene Costa Araujo Germano, Mayra Ferreira Nascimento, Cybele 804 

Cristina Cavalcante Lucena, André Luiz Diniz Costa. Hospital Universitário Lauro 805 

Wanderley (PB): Lucrecia Maria Bezerra, Igor Mendonça do Nascimento, Adriana 806 

Coutinho Leite, Marcia Abath Aires de Barros, Maria José de Vasconcelos. Hospital 807 

Agamenon Magalhães (PE): Marcos Gallindo, Alexandre Roque da Silva, Claudia 808 

Raquel Alcantara Manzi, Deyse Queiroz Nogueira. Hospital Universitário da 809 

Universidade Federal do Vale do São Francisco (PE): Kátia Regina de Oliveira, 810 

Saulo Bezerra Xavier, Rosivania Castro Figueiredo Ribeiro, Ademir Jose de Vlieger 811 

Junior. Hospital Universitário da Universidade Federal do Piauí (PI): Rejane 812 

Martins Prestes, Danyelle Alves Vieira, Laís Sousa Santos, Murilo Moura Lima, 813 

Elisana Moura. Hospital Universitário do Oeste do Paraná (PR): Lizandra Oliveira 814 

Ayres, Gisele Yumi Hoshino, Amaury Cezar Jorge. Hospital do Câncer de Cascavel 815 

(PR): Raysa Cristina Schmidt, Delmiro Becker. Hospital Geral de Nova Iguaçu (RJ): 816 

Alexander Oliveira Sodré, Letícia Alves Pereira Entrago, Thiago Matos Barcellos, Cid 817 

Leite Vilela, Osvaldo Marques Barros da Silva. Hospital Deoclécio Marques de 818 

Lucena (RN): Alessandro da Silva Dantas, José André de Anchieta Monteiro, 819 

Pollyanna Iracema Peixoto Gouveia Gomes de Brito, Patrícia Manuella Melo de 820 

Oliveira Magalhães. Hospital Monsenhor Walfredo Gurgel (RN): Carmen Melo do 821 

Vale, Fernanda Feitoza Fernandes Chaves. Hospital Ana Nery (RS): Willian Rutzen, 822 

Ricardo da Silveira Bastos, Clébio Barreto Teixeira. Hospital da Cidade de Passo 823 

Fundo (RS): Janaína Pilau, Priscila Tonial Foscarini, Juliane Disegna Fraporti, Elsa 824 
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Zanette Tallamini. Hospital de Clínicas de Porto Alegre (RS): Amanda Andrade 825 

Forni, Paula Jordana Pereira dos Santos, Aloma Luz da Silva, Giovana Getelina 826 

Ferreira, Maria Renata Pereira dos Santos, Ana Paula Melo Carvalho, Thais Dos Santos 827 

Donato Schmitz, Rita Gigliola Gomes Prieb. Hospital Conceição: Wagner Luis Nedel, 828 

William Dalpra, Raquel Lazzari, Andreia Specht, Carla da Silva Lincho. Hospital Don 829 

Vicente Scherer (RS): Edison Moraes Rodrigues Filho, Alexandre Formighieri de 830 

Mello, Raquel Hohenreuther, Ruth Susin. Hospital Montenegro (RS): Moreno 831 

Calcagnotto dos Santos, Ana Flávia Gallas Leivas, José Pettine, Lourenço Dobrinsky. 832 

Hospital Mãe de Deus (RS): Andrea Beck, Eduarda Cristina Martins, Fabrícia Cristina 833 

Hoff, Lilian da Fe Silveira, Adriana Oliveira Prestes, Hígia Pires Pizzato. Hospital 834 

Santa Cruz (RS): Rafael Botelho Foernges, Andreia Schubert de Carvalho, Roberto 835 

Ritter de Souza, Vanessa Cardoso. Hospital Santa Rita (RS): Andre Peretti Torelly, 836 

Martha Hadrich, Gabriele Lobato Marins. Hospital São Lucas da PUCRS (RS): 837 

Sérgio Baldisserotto, Brenda Santos, Fernanda Bettega, Guilherme Barcellos, Catia 838 

Daiane Souza Silveira. Fundação Saúde Pública São Camilo de Esteio (RS): Luciana 839 

Caccavo Miguel, Carolina Karnopp, Patrícia Bonatto, Elisabeth Borba da Rosa. 840 

Hospital Tacchini (RS): Carla Flores, Juliana Giacomazzi, Samanta da Costa, Danieli 841 

Madruga de Souza. Pavilhão Pereira Filho (RS): Elisiane Gouveia da Silva, Luana 842 

Oliveira da Silva, Clarisa Vargas Xis, Taiani Vargas. Hospital Dona Helena (SC): 843 

Milton Caldeira Filho, Fabiana Effting Mohr, Kethe de Oliveira Souza, Raquel Souza 844 

de Aguiar, Micheli Coral Arruda. Hospital do Coração (SP): Vinícius Avellar 845 

Werneck, Rosianne de Vasconcelos, Rafael Trevizoli Neves, Danielle Penha Dassi. 846 

Hospital das Clínicas da Faculdade de Medicina de Ribeirão Preto (SP): Wilson 847 

Jose Lovato, Julia Batista de Carvalho, Maria Aline Sprioli, Rodrigo Barbosa Cerantola. 848 

* Collaborators cited by study site (Brazilian estate). 849 
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Figure 1. Study design. FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 
family visitation model. During the study, the ICU intervention (FFVM or RFVM) will be applied to all 

admitted patients apart of meeting inclusion criteria for the study. The length of study phases in each ICU 
will be determined by the patient recruitment rate (25 patients in phase 1 and 25 patients in phase 2). 
Patients and family members will be recruited during phases 1 and 2. ICU professionals will be evaluated 
and followed up only during the phase 1. Following the recruitment of the 25th patient, during phase 1, a 
30-day period without subject recruitment will occur to allow appropriate conclusion of the follow-up of all 

recruited patients for the study outcomes and to avoid contamination of the two study arms.  
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Figure 2. Study flow diagram. FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, 
restrictive family visitation model.  
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Figure 3. Logic model for flexible ICU-visiting hours. FFVM, flexible family visitation model; ICUs, intensive 
care units; RFVM, restrictive family visitation model.  
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Figure 4. Geographical distribution of participating ICUs.  
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Supplementary File 1. Items from the World Health Organization Trial Registration 

Data Set. 

DATA CATEGORY INFORMATION 

Primary registry and trial identifying 

number 

ClinicalTrials.gov 

NCT02932358 

Date of registration in primary registry 11 October 2016 

Secondary identifying numbers CAAE 11673812.3.1001.0060 

Source of monetary or material support The present study was funded by the Brazilian Ministry of Health 

through the Program of Institutional Development of the Brazilian 

Unified Health System (PROADI-SUS). 

Primary sponsor Brazilian Ministry of Health 

Secondary sponsor Brazilian Ministry of Health 

Contact for public queries Regis Rosa, MD, PHD: Rua Ramiro Barcelos, 910, 3
o
 andar 90035-

001 - Porto Alegre, RS, Brazil. 

E-MAIL: regis.rosa@hmv.org.br 

Tel.: +55-51-3314.3385 

Contact for scientific queries Regis Rosa, MD, PHD: Rua Ramiro Barcelos, 910, 3
o
 andar 90035-

001 - Porto Alegre, RS, Brazil. 

E-MAIL: regis.rosa@hmv.org.br 

Tel.: +55-51-3314.3385 

Public title ICU VISITS STUDY 

Scientific title Effectiveness and safety of a flexible family visitation model in 

adult intensive care units: a cluster-randomized, crossover trial 

Countries of recruitment Brazil 

Health conditions or problems studied Delirium, ICU-acquired infections, anxiety, depression, burnout 
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syndrome.  

Interventions 1) Active comparator: Flexible family visitation model – ICU 

visitation during 12 consecutive hours per day 

2) Control comparator: Restrictive family visitation model – 

ICU visitation according to local policies 

Key inclusion and exclusion criteria 1) ICUs 

- Inclusion criteria: Mixed medical-surgical ICUs with at 

least 6 beds and a restrictive policy of family visitation 

(<4.5 h/day) 

- Exclusion criteria: ICUs with structural or organizational 

impediments to flexible family visitation. 

2) Patients 

- Inclusion criteria: patients aged ≥18 years admitted to 

the ICU. 

- Exclusion criteria: coma lasting > 96hs, cerebral death, 

aphasia, severe hearing deficit, predicted ICU length of 

stay <48 h, exclusive palliative treatment at ICU 

admission, unavailability of a family member to 

participate in the flexible family visits, unlikelihood to 

survive >24 h, prisoner status, readmission to the ICU 

after enrolment in the study. 

3) Family members 

- Inclusion criteria: closest family member of a ICU 

patient recruited in the study. 

- Exclusion criteria: family members who do not speak 

Portuguese or have serious impediment in answering the 
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self-applied questionnaires 

4) ICU professionals 

- Inclusion criteria: ICU bedside professionals (physicians, 

nurses, nursing technicians, and physiotherapists) who 

assist patients during the daytime for at least 20 h per 

week. 

- Exclusion criteria: professionals who have a planned 

leave of absence of >15 days during the study.  

Study type Interventional 

Allocation: randomized 

Intervention model: crossover assignment 

Masking: open label 

Primary purpose: prevention 

 

Date of first enrollment 28 April 2017 

Target sample size 1650 patients 

Recruitment status Recruiting 

Primary outcome Cumulative incidence of delirium 

Key secondary outcomes delirium-free days, ventilator-free days, any ICU-acquired 

infections, ICU length of stay, and all-cause hospital mortality 

among the patients; symptoms of anxiety and depression and 

satisfaction among the family members; and prevalence of 

symptoms of burnout among the ICU professionals. 
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Supplementary File 2. Schedule of enrollment, interventions, and assessments.  
  

 Study timeline 

t1 t2 t3 t4 

Enrollment 

of clusters 

Random 

allocation 

of clusters 

Interventions at the cluster level 

Phase 1 Phase 2 

Learning 

curve of 

phase 1 

(15 

days) 

Recruitment 

(until the 

enrollment of the 

25
th
 patient) 

Period 

without 

subject 

recruitment 

(30 days) 

Learning 

curve of 

phase 2 

(15 days) 

Recruitment 

(until the 

enrollment 

and follow-

up of the 

50
th
 patient) 

ENROLMENT 

 
Patients 

Family members 

ICU professionals 
 

   

 
 

 

X 
 

 

 
X1 

X2 

  

 

 

 
X1 

X2 

INTERVENTIONS 

(cluster level) 

 

ICUs starting by FFVM 

-FFVM 
-RFVM 

 

ICUs starting by RFVM 
-FFVM 

-RFVM 

   

 
 

 

X 
 

 

 
 

X 

 

 
 

 

X 
 

 

 
 

X 

 

 
 

 

X 
 

 

 
 

X 

 

 
 

 

 
X 

 

 
X 

 

 
 

 

 
X 

 

 
X 

DATA COLLECTION 

(subjects level) 

 

Baseline variables 
-Patients 

-Family members 

-ICU professionals 
 

Outcomes 

-Patients 
-Family members 

-ICU professionals 

   
 

 

 
 

 

X 
 

 

 
 

 

 
 

 

 
X1 

X2 

 
 

 

X3 

X4 

 

 
 

 

 
 

 

 
 

 

X3 

X4 

X 

  
 

 

 
X1 

X2 

 
 

 

X3 

X4 

 

FFVM, flexible family visitation model; ICU, intensive care unit; RFVM, restrictive family 

visitation model. 

1
 Within the first 48 hours of ICU admission. 

2
 Within the first 48hs of patient enrollment. 

3
 All patient outcomes will be assessed during the ICU stay, with exception to the hospital 

mortality, which will be verified at the end of hospitalization. 

4
 Within the first 7 days of patient discharge from the ICU. 
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SPIRIT 2013 Checklist: Study protocol to assess the effectiveness and safety of a flexible family visitation model in adult intensive care units: a cluster-

randomized, crossover trial (ICU VISITS STUDY) 

Section/item Item 
No 

Description Addressed on 
page number 

Administrative information 
 

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym 1 

Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry 7, 12 

2b All items from the World Health Organization Trial Registration Data Set Supplemental file 1 

Protocol version 3 Date and version identifier 25 

Funding 4 Sources and types of financial, material, and other support 27 

Roles and 

responsibilities 

5a Names, affiliations, and roles of protocol contributors 1-4, 26, 27 

5b Name and contact information for the trial sponsor 27 

 5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 

interpretation of data; writing of the report; and the decision to submit the report for publication, including 

whether they will have ultimate authority over any of these activities 

 

28 

 5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 

adjudication committee, data management team, and other individuals or groups overseeing the trial, if 

applicable (see Item 21a for data monitoring committee) 

 

 

 

27 
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 2

Introduction 
   

Background and 

rationale 

6a Description of research question and justification for undertaking the trial, including summary of relevant 

studies (published and unpublished) examining benefits and harms for each intervention 

9-11 

 6b Explanation for choice of comparators 9-11 

Objectives 7 Specific objectives or hypotheses 11, 12 

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 

allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 

 

12 

Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 

be collected. Reference to where list of study sites can be obtained 

12, 13 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 

individuals who will perform the interventions (eg, surgeons, psychotherapists) 

12-14 

Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 

administered 

14-16 

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 

change in response to harms, participant request, or improving/worsening disease) 

15 

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 

(eg, drug tablet return, laboratory tests) 

19, 20 

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial NA 

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended 

 

18-20 

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 

participants. A schematic diagram is highly recommended (see Figure) 

21,22 
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 3

Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 

clinical and statistical assumptions supporting any sample size calculations 

22, 23 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 20-23  

Methods: Assignment of interventions (for controlled trials) 
 

Allocation:    

Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 

factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 

or assign interventions 

17, 18 

Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 

opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned 

18 

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 

interventions 

17, 18 

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 

assessors, data analysts), and how 

18 

 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 

allocated intervention during the trial 

NA 

Methods: Data collection, management, and analysis 
 

Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 

processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol 

18-22 

 18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 

collected for participants who discontinue or deviate from intervention protocols 

12, 18-22 
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 4

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 

(eg, double data entry; range checks for data values). Reference to where details of data management 

procedures can be found, if not in the protocol 

18-22 

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 

statistical analysis plan can be found, if not in the protocol 

23 

 20b Methods for any additional analyses (eg, subgroup and adjusted analyses) 23 

 20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 

statistical methods to handle missing data (eg, multiple imputation) 

 

12,22 

Methods: Monitoring 
 

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 

whether it is independent from the sponsor and competing interests; and reference to where further details 

about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed 

22 

 21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 

results and make the final decision to terminate the trial 

NA 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 

events and other unintended effects of trial interventions or trial conduct 

22 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 

from investigators and the sponsor 

22 

Ethics and dissemination  

Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 25,26 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 

regulators) 

25,26 
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 5

Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 

how (see Item 32) 

26 

 26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 

studies, if applicable 

NA 

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 

in order to protect confidentiality before, during, and after the trial 

26 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators for the overall trial and each study site 28 

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 

limit such access for investigators 

26 

Ancillary and post-

trial care 

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 

participation 

NA 

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 

the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 

sharing arrangements), including any publication restrictions 

26 

 31b Authorship eligibility guidelines and any intended use of professional writers 26, 27 

 31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code 26 

Appendices 
   

Informed consent 

materials 

32 Model consent form and other related documentation given to participants and authorised surrogates - 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 

analysis in the current trial and for future use in ancillary studies, if applicable 

NA 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 

Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 

“Attribution-NonCommercial-NoDerivs 3.0 Unported” license. 
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 6 

ABSTRACT 108 

Introduction: Flexible intensive care unit (ICU) visiting hours have been proposed as a 109 

means to improve patient- and family-centered care. However, randomized trials 110 

evaluating the effects of flexible family visitation models (FFVMs) are scarce. This 111 

study aims to compare the effectiveness and safety of an FFVM versus a restrictive 112 

family visitation model (RFVM) on delirium prevention among ICU patients, as well as 113 

to analyze its potential effects on family members and ICU professionals. 114 

Methods and analysis: A cluster-randomized crossover trial involving adult ICU 115 

patients, family members, and ICU professionals will be conducted. Forty medical-116 

surgical Brazilian ICUs with RFVMs (<4.5 h/day) will be randomly assigned to either 117 

an RFVM (visits according to local policies) or an FFVM (visitation during 12 118 

consecutive hours per day) group at a 1:1 ratio. After enrollment and follow-up of 25 119 

patients, each ICU will be switched over to the other visitation model, until 25 more 120 

patients per site are enrolled and followed. The primary outcome will be the cumulative 121 

incidence of delirium among ICU patients, measured twice a day using the Confusion 122 

Assessment Method for the ICU. Secondary outcome measures will include daily 123 

hazard of delirium, ventilator-free days, any ICU-acquired infections, ICU length of 124 

stay, and hospital mortality among the patients; symptoms of anxiety and depression 125 

and satisfaction among the family members; and prevalence of burnout symptoms 126 

among the ICU professionals. Tertiary outcomes will include need for antipsychotic 127 

agents and/or mechanical restraints, coma-free days, unplanned loss of invasive devices, 128 

and ICU-acquired pneumonia, urinary tract infection, or bloodstream infection among 129 

the patients; self-perception of involvement in patient care among the family members; 130 

and satisfaction among the ICU professionals. 131 
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Ethics and dissemination: The study protocol has been approved by the research ethics 132 

committee of all participant institutions. We aim to disseminate the findings through 133 

conferences and peer-reviewed journals. 134 

Trial registration: ClinicalTrials.gov, NCT02932358, Registered 11 October 2016. 135 

Keywords: delirium, family, health personnel, critical care, intensive care unit 136 

 137 

Strengths and limitations of this study: 138 

• The present study is the first large-scale trial aimed to evaluate the effects of 139 

different ICU visiting policies on relevant outcomes among patients, family 140 

members and ICU professionals. 141 

• This study is designed as a cluster-randomized crossover trial, which reduces the 142 

risk of contamination and improves covariate balance between the two study 143 

arms and statistical efficiency. 144 

• This study uses strategies to enhance the implementation and evaluation of 145 

complex interventions such as some degree of adaptability to local 146 

circumstances, a learning period to study interventions, and assessment of 147 

fidelity and quality of the implementations. 148 

• The infeasibility of blinding patients, family members and ICU professionals to 149 

the study interventions is a limitation. 150 

• The results of this study will allow health care professionals, researchers, and 151 

policymakers to draw conclusions about the efficacy and safety of a flexible 152 

family visitation model for delirium prevention in adult ICUs.  153 
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INTRODUCTION 156 

Adult intensive care unit (ICU) visitation policies vary worldwide; generally, 157 

patients admitted to the ICU are only allowed visitors during certain periods of the 158 

day.[1-3] Congruent with this scenario, most Brazilian ICUs have a restrictive policy of 159 

family visits in which visiting hours typically last from 30 min to 1 h, two to three times 160 

a day.[4] These restrictive ICU-visit policies are rooted mainly in a theoretical increased 161 

risk of physiological stress, infectious complications, and disorganization of care.[5] 162 

However, these theoretical risks have not been consistently confirmed by the scarce 163 

literature on this subject,[6-9] and flexible ICU visiting hours have been proposed as a 164 

means to improve outcomes through patient- and family-centered care and delirium 165 

prevention.[10-12] 166 

Evidence from small observational and before-and-after studies suggests that 167 

flexible ICU visitation policies are associated with higher satisfaction among patients 168 

and patients’ families and with reduction of patient stress.[13, 14] Accordingly, one 169 

pilot randomized trial showed reduction in cardiocirculatory complications among ICU 170 

patients admitted during periods of unrestricted visiting hours, possibly due to reduction 171 

of anxiety and establishment of a more favorable hormonal profile.[6] Moreover, some 172 

studies suggest the potential role of presence of family members as a strategy to prevent 173 

ICU delirium.[15-17] One small prospective single-center before-and-after study found 174 

a reduction of 50% in the cumulative incidence of delirium by changing the visitation 175 

policy from a restrictive model (4.5 h/day) to an extended model (12 h/day); the length 176 

of delirium and ICU stay was also reduced in this study.[12] In this regard, the presence 177 

of family in the critical care setting is suggested as a means to achieve better pain 178 

control, reduce the use of sedatives, and participate in the re-orientation and cognitive 179 

stimulation of patients. These benefits have been associated with lower incidence of 180 
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delirium in studies evaluating multicomponent non-pharmacological interventions to 181 

prevent delirium, and constitute the rationale for the F (Family Engagement and 182 

Empowerment) component of the ABCDEF bundle, an evidence-based approach to 183 

prevent delirium.[18-21] 184 

Regarding possible risks associated with flexible ICU-visit policies, some 185 

studies have shown that ICU professionals sometimes perceive visits as a source of 186 

increased workload and disorganization in patient care, instead of considering families 187 

as ‘one’ with the patient and as potential sources of reassurance and comfort.[22-23] In 188 

a single center study,[23] 59% of ICU staff members stated that the open visitation 189 

policy impaired the organization of patient care, and 72% believed that their work 190 

suffered more interruptions due to the extended presence of families in the ICU. 191 

Congruent with these data, one before-and-after study with 9 ICUs [24] showed a 192 

significant increase in burnout levels among ICU professionals after a partial 193 

liberalization of visiting policies. The impact of educational strategies directed to ICU 194 

visitors in the context of flexible family visitation policies to prevent disorganization of 195 

patient care and burnout among ICU professionals is not known. In relation to the risk 196 

of infection, this topic has been evaluated by few underpowered studies.[12, 15, 25] 197 

Although one study [15] showed greater environmental microbial contamination during 198 

an open policy of ICU visitation, published studies [12, 15, 25] failed to show an 199 

association between flexible ICU visiting hours and nosocomial infection. Lastly, the 200 

impact of flexible ICU visiting hours on symptoms of anxiety and depression of family 201 

members is not well studied: there is plausibility for decreased anxiety and depression 202 

with flexible ICU visiting hours as a result of improved access to information and more 203 

effective sharing of the decision-making process;[26] conversely, it is also plausible to 204 

assume that anxiety and depression will increase as a result of higher exposure of family 205 
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members to complex situations such as terminality and the patient’s emotional and 206 

physical suffering.[27, 28] 207 

The implementation of a flexible family ICU-visitation policy, although 208 

promising due to its low-cost and potential to improve quality of care, is a complex 209 

organizational process, given that multiple populations involved in this context may be 210 

affected by the intervention in different ways. Additionally, most evidence regarding 211 

this intervention is originated from underpowered observational and before-and-after 212 

studies. Specifically, no large-scale randomized trial so far has evaluated the potential 213 

impact of different ICU visitation models on patient, family, and ICU staff outcomes. 214 

We hypothesize that compared to the restrictive family visitation model (RFVM), a 215 

flexible family visitation model (FFVM) supported by visitor education will reduce the 216 

cumulative incidence of delirium among adult ICU patients, reduce symptoms of 217 

anxiety and depression, and increase satisfaction with care among family members 218 

without increasing burnout levels among ICU professionals. 219 

 220 

OBJECTIVES 221 

Primary objective 222 

The aim of the present study is to assess if an FFVM, compared to an RFVM, 223 

can prevent delirium in adult ICU patients. 224 

 225 

Secondary objectives 226 

Our secondary objective is to compare the efficacy and safety of both ICU 227 

visitation models with regard to three sets of variables: ICU/patient related variables 228 

(daily hazard of delirium, ventilator-free days, ICU-acquired infections, ICU length of 229 

stay, all-cause hospital mortality, need for antipsychotic use, coma-free days, need for 230 
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mechanical restraints, and unplanned loss of invasive devices), family-related variables 231 

(symptoms of anxiety and depression, satisfaction, and self-perception of involvement 232 

in patient care), and ICU staff variables (prevalence of symptoms of burnout syndrome 233 

and satisfaction). 234 

 235 

METHODS 236 

The present study protocol follows the SPIRIT statement 237 

recommendations.[29] The items from the World Health Organization trial registration 238 

data set are described in Supplementary File 1. This study protocol was registered at 239 

clinicaltrials.gov before the randomization of the first cluster (NCT02932358).  240 

 241 

Study design 242 

The present study was designed to be a cluster-randomized, crossover trial 243 

involving mixed medical-surgical ICUs. In this study, the unit of randomization is the 244 

ICU, since the proposed intervention involves components at the organizational level 245 

and is intended to be implemented in the whole ICU and not for selected patients. All 246 

ICUs will receive both FFVM and RFVM, and the randomization will determine in 247 

which order the visitation models will be evaluated in each ICU (Figure 1). The initial 248 

intervention (phase 1) will involve ICU randomization to either an FFVM or an RFVM. 249 

In phase 2, each ICU will be crossed over to the other visitation model. The study 250 

analysis will be performed at the subject level according to the intention-to-treat 251 

principle and accounts for the cluster-randomized crossover design. 252 

 253 

Participants 254 

Cluster eligibility, recruitment, and exclusion criteria 255 
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Brazilian adult ICUs of public and philanthropic hospitals will be invited to 256 

participate in the trial. Mixed medical-surgical ICUs with at least 6 beds and a 257 

restrictive policy of family visitation (<4.5 h/day) are considered eligible. ICUs with 258 

structural or organizational impediments to flexible family visitation, according to the 259 

Brazilian resolution of minimal operational requirements for ICUs,[30] will be 260 

excluded. 261 

 262 

Patient eligibility, recruitment, and exclusion criteria 263 

Consecutive patients aged ≥18 years admitted to the ICU during phases 1 and 2 264 

will be enrolled in each cluster. Subjects in a coma (Richmond Agitation Sedation Scale 265 

[RASS] [31] -4 or -5) lasting >96 h from the moment of first evaluation for recruitment, 266 

and those with delirium at baseline (positive Confusion Assessment Method for ICU 267 

[CAM-ICU] [32]) will be excluded. The following exclusion criteria will also be 268 

applied: cerebral death, aphasia, severe hearing deficit, predicted ICU length of stay 269 

<48 h, exclusive palliative treatment at ICU admission, unavailability of a family 270 

member to participate in the flexible family visits, unlikelihood to survive >24 h, 271 

prisoner status, and lastly, readmission to the ICU after enrolment in the study. 272 

 273 

Family member eligibility, recruitment, and exclusion criteria 274 

The sample of family members will include one family member per patient 275 

enrolled into the study, with the closest family member being selected. Family members 276 

who do not speak Portuguese or have serious impediment in answering the self-applied 277 

questionnaires (e.g., illiteracy or severe visual or hearing limitations) will be excluded. 278 

 279 

ICU professionals’ eligibility, recruitment, and exclusion criteria 280 
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All bedside ICU professionals (physicians, nurses, nursing technicians, and 281 

physiotherapists) of each cluster who assist patients during the daytime for at least 20 h 282 

per week will be enrolled. ICU professionals who have a planned leave of absence of 283 

>15 days during phase 1 will be excluded. 284 

 285 

Interventions 286 

The proposed study interventions may be classified as complex because:[33] 287 

(a) there is a large number of interacting components within the experimental and 288 

control interventions (e.g., changes in ICU processes, education of family members, and 289 

engagement and training of the ICU multidisciplinary team); (b) there are several 290 

groups targeted by the intervention (ICU patients, family members and ICU 291 

professionals); (c) there is a large number and high variability of outcomes (evaluation 292 

of different outcome domains in three different target populations); (d) a limited degree 293 

of flexibility in the intervention is allowed (educational components may be tailored 294 

considering the educational level of the target population, visit hours may be 295 

customized according to internal processes of the ICU and expected acceptability of the 296 

target population). 297 

We tested the feasibility and acceptability of implementation of the 298 

intervention in a single center before-and-after study.[12] Table 1 shows the 299 

components to be implemented during FFVM and RFVM. During both FFVM and 300 

RFVM, all visitors will be required to perform hand hygiene by washing their hands 301 

with antiseptic soap or using alcohol-based hand-rub formulations, and to wear 302 

disposable vests and/or personal protective equipment when appropriate (e.g., contact or 303 

droplet precautions). All visitors will receive oral and written guidance about the 304 

minimum requirements to promote a safe and restful environment to ICU patients. The 305 
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visitors will be asked to leave the room during some procedures such as intubation, 306 

central venous or urinary catheterization, bronchoscopy, electrical cardioversion, and 307 

cardiopulmonary resuscitation. As an exception, some patients, during both study 308 

interventions, will be allowed to receive visits longer than the maximum limit of 309 

visiting hours. This decision will be allowed in the following situations: patient age ≥65 310 

years, terminal illness, and conflicts among patients or family and ICU staff. 311 

 312 

Table 1. Components of study interventions 313 

 RFVM FFVM 

Social visits X X 

Friends and family members allowed (number of simultaneous visitors allowed in patient’s 

room tailored to ICU preferences) 

  

Max 4.5 hours per day (according to ICU policies prior to randomization)   

Family visits  X 

Up to 2 family members allowed (number of simultaneous visitors allowed in patient’s 

room tailored to ICU preferences) 

  

Maximum of 12 hours per day   

Family members must attend a structured information meeting   

Information meeting  X 

For family members who want to participate in the family visits   

Guidance about ICU environment, multidisciplinary work at ICU, common ICU 

treatments, palliative care, infection control practices, delirium prevention and 

rehabilitation 

  

Meeting conducted by a trained healthcare professional that works in the ICU (at least 

3x/week) 
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 RFVM FFVM 

Both printed and digital material offered by the study coordinator site (tailored for the 

specific ICU preferences) 

  

Printed material focused on patient safety during ICU visits X X 

Brochure with information about what is allowed and what is not allowed in a social visit   

Printed material focused on education about ICU environment, practices and family 

engagement on patient care 

 X 

Brochure with information about ICU environment, multidisciplinary work at ICU, 

common ICU treatments, palliative care, infection control practices, delirium prevention, 

rehabilitation and family engagement on patient care 

  

Access to a website focused on education about ICU environment, practices and family 

engagement on patient care 

 X 

Website with information about ICU environment, multidisciplinary work at ICU, 

common ICU treatments, palliative care, infection control practices, delirium prevention, 

rehabilitation and family engagement on patient care 

  

FFVM, flexible family visitation model; RFVM, restrictive family visitation model. 314 

 315 

Flexible Family Visitation Model (FFVM) 316 

In the FFVM, two or fewer close family members will be allowed to visit the 317 

patient for up to 12 consecutive hours each day. Family members who agree to join the 318 

family visits will have to attend a structured meeting at the ICU in which they will 319 

receive guidance about the ICU environment, common ICU treatments, rehabilitation 320 

and basic infection control practices, multidisciplinary work at the ICU, and information 321 

on palliative care and delirium prevention. Additionally, family members will receive 322 

an information brochure and be encouraged to access a website 323 
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(www.utivisitas.com.br), both of which are designed to explain, in simple terms, what 324 

happens during and after an ICU stay to legitimize emotions and improve cooperation 325 

with relatives without increasing the ICU-staff workload. In addition to family 326 

visitation, patients in the FFVM will be allowed to receive social visits at specific time 327 

intervals (according to the local ICU policies). Social visits will be offered to patient’s 328 

friends or other family members that did not qualify for family visitation. The number 329 

and duration of social visits will be determined by the patient or proxies. Social visitors 330 

will not be required to attend the structured meeting. 331 

 332 

Restrictive Family Visitation Model (RFVM) 333 

In the RFVM, patients will be allowed visitors according to routine ICU 334 

practices, but limited to the maximum of 4.5 h of visitation per day. Visitors will not be 335 

required to attend the structured meeting, because this is the standard of care in Brazil. 336 

The length of ICU visiting hours will be similar to that of social visits in the FFVM. 337 

The number and duration of visits will be determined by the patient or proxies taking 338 

into the account the limits of visiting hours dictated by local policies. 339 

 340 

Randomization 341 

The randomization unit is the ICU. In hospitals where there is more than one 342 

ICU, each ICU will be considered a distinct randomization units as long as the ICU staff 343 

are different. If the staff are the same, all ICUs in the hospital will be considered a 344 

single unit of randomization. The allocation of the initial intervention (i.e., FFVM or 345 

RFVM) will be performed through blocks of different sizes and stratified by number of 346 

ICU beds. A randomization list will be generated, and ICUs will be consecutively 347 

randomized as per the date of approval by the local Research Ethics Committee. In 348 
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order to guarantee allocation concealment, a statistician will receive an identification 349 

code for each unit but will remain blinded to the identity of the ICU. The statistician 350 

will then inform the allocation for each unit identification code to the research 351 

coordinator. Lastly, the research coordinator will inform the ICUs regarding the group 352 

to which they were initially allocated. 353 

 354 

Blinding 355 

It is not feasible to blind the researchers, patients, family members or ICU 356 

professionals to the study interventions. 357 

 358 

Outcomes 359 

Primary outcome 360 

The primary outcome is the cumulative incidence of delirium during the ICU 361 

stay. Diagnosis of delirium will be made using the validated Brazilian translation of the 362 

CAM-ICU,[34] which will be applied at least once per 12-h shift in patients with RASS 363 

≥-3, by trained ICU professionals. The cumulative incidence of delirium is defined as 364 

the presence of delirium (at least one positive CAM-ICU) on at least one 12-h shift 365 

during the ICU stay. Before study initiation, all professionals responsible for CAM-ICU 366 

assessment will receive training concerning the CAM-ICU. This specific training will 367 

be given both during investigator meetings and on-site. Furthermore, inter-rater 368 

reliability measurements of the CAM-ICU and RASS will be performed before study 369 

initiation to evaluate the quality of assessments, and, if necessary, additional training 370 

will be provided. A sensitivity analysis of the primary outcome adjusted for the baseline 371 

risk of developing delirium determined by the PREdiction of DELIRium in ICU 372 

patients (PRE-DELIRIC) score [35] will be conducted to check the consistency of the 373 
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results. There will be three a priori defined subgroup analyses for the primary endpoint: 374 

1) effectiveness of FFVM vs. RFVM in ICUs according to the PRE-DELIRIC score 375 

(patients with a predicted risk <25%, 25-50%, 50–75%, and >75%); 2) effectiveness of 376 

FFVM vs. RFVM in ICUs according to patient group (medical vs. surgical, and 377 

neurocritical vs. non-neurocritical); and (3) effectiveness of FFVM vs. RFVM in ICUs 378 

according to Acute Physiology and Chronic Health Evaluation II (APACHE-II) scores 379 

(≤15 vs. >15 points). Additional exploratory subgroup analysis will be performed based 380 

on the level of patient’s exposure to sedation, ICU professional’s workload and 381 

proportion of private ICU beds.  382 

 383 

Secondary outcomes 384 

Secondary outcome measures include daily hazard of delirium, ventilator-free 385 

days, any ICU-acquired infections (pneumonia or urinary tract infection or bloodstream 386 

infection according to Centers for Disease Control and Prevention guidelines [36-38]), 387 

ICU length of stay, and all-cause hospital mortality among patients; symptoms of 388 

anxiety and depression measured by the Hospital Anxiety and Depression Scale 389 

(HADS) [39] and satisfaction measured by the Critical Care Family Needs Inventory 390 

(CCFNI) [40] among family members; and prevalence of symptoms of burnout 391 

syndrome measured by the Maslach Burnout Inventory (MBI) [41] among ICU 392 

professionals. The daily hazard of delirium will be evaluated using a joint modelling 393 

approach [42] which is recommended to account for days at risk for delirium (i.e., ICU 394 

days in a non-comatose state).  395 

All cases of ICU-acquired infections will be adjudicated by an infectious 396 

disease physician blinded to the study interventions. Family members and ICU 397 

professionals will be evaluated through self-administered questionnaires. 398 
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 399 

Tertiary outcomes 400 

Tertiary outcomes will include need for antipsychotic agents and/or mechanical 401 

restraints, coma-free days, unplanned loss of invasive devices, and ICU-acquired 402 

pneumonia, urinary tract infection, or bloodstream infection among ICU patients; self-403 

perception of involvement in patient care (i.e., re-orientation activities, pain control, 404 

mobilization, feeding, comfort, emotional support, and communication [helping patients 405 

to interpret ICU-staff orientations, and ICU professionals to understand patient needs])  406 

among family members; and satisfaction among ICU workers. 407 

 408 

Length of ICU intervention, participant recruitment, and timeline, data collection, 409 

management, and monitoring 410 

The length of study phases will be determined by the patient recruitment rate. 411 

During phase 1, 25 patients per ICU will be enrolled. After enrollment of the 25
th

 412 

patient, a 30-day period without subject recruitment (i.e., washout period) will occur to 413 

allow appropriate conclusion of the follow-up of all recruited patients for the study 414 

outcomes and to avoid contamination of the two study arms. After this period, each ICU 415 

will be crossed over to the other visitation model (phase 2), with enrollment of an 416 

additional 25 ICU patients per ICU.  417 

The study flow diagram is showed in Figure 2 and the schedule of enrollment, 418 

interventions and assessments is showed in Supplementary File 2. Patients and family 419 

members will be recruited during phases 1 and 2. ICU professionals will be evaluated 420 

and followed up only during the phase 1 in order to avoid the carry-over effect. Patients 421 

will be followed up from study enrollment to hospital discharge or death, or a maximum 422 

of 30 days. Family members will be evaluated at two time points: within the first 48 h 423 
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of patient inclusion into the study (for baseline data) and within 7 days from patient 424 

discharge from ICU or death, or a maximum of 30 days (for outcomes assessment). ICU 425 

professionals will be evaluated at two time points: 2 weeks before initiation of the first 426 

randomized ICU intervention (for baseline data) and during phase 1 (for outcome 427 

assessment).  428 

Trained research personnel at the local sites will prospectively collect data on 429 

printed case report forms that will be entered into an electronic data capture system 430 

(REDCap, Vanderbilt University, Tennessee, USA).[43] In order to allow intention-to-431 

treat analyses, data will be collected and analyzed independent of adherence to study 432 

interventions. We will deploy the following procedures to enhance the implementation 433 

of study interventions and ensure data quality: 434 

1. All local principal investigators and sub investigators will attend an on-site 435 

training session before the beginning of the study to standardize procedures 436 

including data collection. 437 

2. All ICUs will have a learning period within the first 15 days of phases 1 and 438 

2. During this period, ICUs will receive the intervention (FFVM or RFVM) 439 

but will not recruit subjects. Local investigators will use this period to adapt 440 

the ICU staff to the organizational aspects of study intervention, including 441 

rules about visiting hours (for both FFVM and RFVM periods), guidance to 442 

visitors about the minimum requirements to promote a safe and restful 443 

environment to ICU patients (for both FFVM and RFVM periods), role of 444 

ICU professionals during family visiting hours (for FFVM period), and 445 

conduction of family-members-directed structured meetings (for FFVM 446 

period). Furthermore, local investigators will use this period to test the study 447 

measurements (CAM-ICU, HADS, CCFNI, MBI) and address concerns 448 
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regarding case-report filling. 449 

3. The investigators will be able to contact the Coordinating Center to solve 450 

any potential issues or problems. 451 

4. Data cleaning will be applied continuously to identify inconsistencies and 452 

missing data. The centers will be notified of any inconsistencies and missing 453 

data and prompted to solve them. 454 

5. The Coordinating Center will review detailed reports on screening, 455 

inclusion, follow-up, and data consistency and completeness on a weekly 456 

basis. The Coordinating Center will take immediate action to solve any 457 

problems. 458 

6. Centers will be monitored throughout the study. On-site monitoring visits 459 

will occur during phases 1 and 2. A trained professional appointed by the 460 

Coordinating Center will perform the monitoring visit. During the 461 

monitoring visits, all information will be considered strictly confidential. 462 

 463 

To assess the fidelity and quality of the proposed interventions, we will 464 

perform on-site monitoring visits, with a standardized checklist, in order to evaluate if 465 

the processes are consistent with the intended intervention or if there are important 466 

deviation from the proposed protocol; perception of effectiveness and barriers for 467 

implementation will be assessed qualitatively, through semi-structured interviews with 468 

healthcare professionals involved in the study.[44] In addition, we will collect data 469 

related to the length of visits for included patients, study website access, and family 470 

members characteristics. A data monitoring committee is not required as the risk of 471 

study interventions causing significant harms is low.  472 

 473 
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Sample size and sampling 474 

A minimum of 33 ICUs with recruitment rate of 50 patients per ICU (25 475 

patients per study phase) will be needed (total of 1,650 patients) to detect an absolute 476 

difference >6.0% in the cumulative incidence of delirium between the two study arms 477 

(considering an outcome incidence rate of 20.5% in the RFVM), with 80% power, and 478 

two-tailed 0.05 alfa. Two levels of intraclass correlation coefficient (ICC) were 479 

considered to calculate the sample size: 0.05 for subjects in the same cluster/time period 480 

and 0.01 for subjects in the same cluster/different time periods. Estimates of sample size 481 

for the primary outcome were made on the basis of the cumulative incidence of delirium 482 

found in a single center before-and-after study that evaluated the effect of different 483 

policies of family visitation on the incidence of delirium.[12] In order to compensate for 484 

potential ICU and patient losses, the present study plans to recruit 40 ICUs. 485 

 486 

Statistical analysis 487 

A detailed statistical analysis plan will be prepared before data analysis and is 488 

intended to be published or made available online. All analyses will be conducted with 489 

the intention-to-treat principle. The comparison of cumulative incidence of delirium will 490 

be performed using models for correlated data considering the ICU as a cluster and 491 

presented as risk ratios and 95% confidence intervals. The same models will be used for 492 

analysis of secondary and tertiary outcomes, i.e., considering the ICU as a cluster and 493 

each outcome with its adequate probability distribution. A statistical significance level 494 

of 0.05 will be adopted for all statistical comparisons. The R-Development Core Team 495 

will be used for analysis. 496 

 497 

DISCUSSION AND TRIAL STATUS 498 
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Flexible ICU visiting policy of is a complex intervention, with multiple 499 

components, targeting different populations with specific outcomes. Figure 3 describes 500 

the logic model for the FFVM. Although several outcomes are expected to have a 501 

positive impact, we chose incidence of delirium as primary outcome because it 502 

combines a strong potential for causal and direct association and an important clinical 503 

impact. Delirium is a highly prevalent ICU complication and is associated with 504 

increased mortality, longer ICU and hospital stay, higher cost of care, and long-term 505 

cognitive impairment.[45-47] Therefore, identifying interventions that may reduce the 506 

risk and burden of delirium in ICU patients is of paramount importance to improve 507 

health-care quality. Other important outcomes, such as ICU-acquired infections and 508 

length of stay, levels of burnout among ICU professionals, and symptoms of anxiety 509 

and depression and satisfaction among family members may have both a direct and 510 

indirect relation with the proposed intervention and, therefore, may represent important 511 

markers of effectiveness and safety of the proposed intervention. An FFVM rooted in 512 

education of family members may reduce the theoretical risk of increase in ICU staff 513 

workload, disorganization of care, and ICU-acquired infections. The higher access to 514 

information may have a positive effect on family members’ satisfaction and interactions 515 

with the patients and ICU professionals. Moreover, an FFVM may result in shorter ICU 516 

stay, mediated, for instance, by a lower incidence of delirium; additionally, a better 517 

understanding of the condition by the family may avoid delays in ICU discharge.  518 

To the best of our knowledge, this will be the first large-scale, multicenter 519 

randomized trial evaluating the effects of different policies of ICU visitation on patients, 520 

family members and ICU professionals. Results of this study will allow health care 521 

professionals, researchers, and police makers to draw conclusions about the efficacy and 522 

safety of a flexible family visitation model in adult ICUs. 523 
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Our study has some limitations. First, high variability across institutions is 524 

expected; although the chosen ICCs may be considered conservative, there are no 525 

estimates in the literature for the proposed intervention, which may result in lack of 526 

power if the actual ICC is larger than the estimate. Also, no masking of outcome 527 

assessors may result in measurement bias for delirium specially with the use of an 528 

instrument with some degree of subjectivity [48]; although blinding is not feasible for 529 

the proposed intervention, in order to minimize risk of bias we chose validated methods 530 

for delirium evaluation and will make efforts in order to standardize data collection 531 

through continuing education of outcome evaluators. As the number of patients is small 532 

for each cluster, the estimate time for data collection for each study phase is from two to 533 

three months; this length of time may not be enough to properly assess burnout in 534 

healthcare professionals. Finally, our trial is not designed to evaluate long-term 535 

outcomes, such as PTSD in patients and family members, as well as microbiological 536 

changes in ICU flora due to a higher circulation of individuals from the community. 537 

These issues should be assessed in future studies. 538 

The study design and protocol were finalized in March 2016, and the protocol 539 

was approved by the Research Ethics Committee in April 2016. All site investigators 540 

were required to participate in at least one of two investigator meetings (November 541 

2016 and April 2017). Currently, this study is recruiting subjects in 34 ICUs 542 

representative of the Brazilian geopolitical territory (Figure 4). Another 6 ICUs are in 543 

the process of preparation for study initiation. We expect that this study will be 544 

completed in June 2018. 545 

 546 
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 ETHICS AND DISSEMINATION 547 

 548 

Ethics approval and consent to participate 549 

This study will be conducted according to the resolution no. 466/12 of the Brazilian 550 

National Health Council 551 

(http://bvsms.saude.gov.br/bvs/saudelegis/cns/2013/res0466_12_12_2012.html). The 552 

present study protocol version (version 3, from 22 February 2017) has been approved 553 

by the Research Ethics Committee of the coordinating site (approval number: CAAE 554 

57717516.3.1001.5330) and the research ethics committees of all participant institutions 555 

(Supplementary File 3). The need for patients’ written informed consent was waived in 556 

37 of 40 participating ICUs, because the standard of care encompasses both study 557 

interventions. In 3 of 40 ICUs informed consent will be required for patients or proxies. 558 

Informed consent will be required for family members and ICU professionals in all 559 

ICUs. Site investigators will be responsible for obtaining informed consent from study 560 

participants. Subject confidentiality will be assured through data anonymization and 561 

controlled access to case report forms, electronic data capture system, and datasets. Any 562 

breaches of confidentiality, study protocol, or adverse events attributable to this study 563 

will be reported to the above research ethics committees. 564 

 565 

Dissemination 566 

We hope to make the study findings widely available and plan to disseminate our results 567 

in international conferences and peer-reviewed journals. Authors and collaborators will 568 

be involved in reviewing drafts of the manuscripts, press releases and any other 569 

publication format arising from this study. 570 

 571 
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FOOTNOTES 572 

Availability of data and materials 573 

The datasets used and/or analyzed during the current study are available from the 574 

corresponding author on reasonable request. 575 
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FIGURE LEGENDS 767 

Figure 1. Study design.  768 

FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 769 

family visitation model. 770 

During the study, the ICU intervention (FFVM or RFVM) will be applied to all 771 

admitted patients apart of meeting inclusion criteria for the study. The length of study 772 

phases in each ICU will be determined by the patient recruitment rate (25 patients in 773 

phase 1 and 25 patients in phase 2). Patients and family members will be recruited 774 

during phases 1 and 2. ICU professionals will be evaluated and followed up only during 775 

the phase 1. Following the recruitment of the 25
th

 patient, during phase 1, a 30-day 776 

period without subject recruitment will occur to allow appropriate conclusion of the 777 

follow-up of all recruited patients for the study outcomes and to avoid contamination of 778 

the two study arms. 779 

Figure 2. Study flow diagram. 780 

FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 781 

family visitation model. 782 

Figure 3. Logic model for flexible ICU-visiting hours.  783 

FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 784 

family visitation model. 785 

Figure 4. Geographical distribution of participating ICUs.  786 
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SUPPLEMENTARY MATERIAL 787 

Supplementary File 1. Items from the World Health Organization trial registration data 788 

set. 789 

Supplementary File 2. Schedule of enrollment, interventions, and assessments. 790 

Supplementary File 3. Research ethics committees of the ICU visits study.  791 
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Geral do Estado (AL): Vânia Ticianeli, Lucia Regina Arana Leite. Fundação 795 

Hospital Adriano Jorge (AM): Ivaneide Teixeira Barbosa, Henri Horstmann, Eliane 796 

Aparecida Peixoto Paulo, Enio Barreto. Hospital Geral Clériston Andrade (BA): 797 

Paulo Henrique Panelli Ferreira, Lúcio Couto Júnior, Daniela Cunha de Oliveira, Katia 798 

Santana Freitas, Eduardo da Silva Oliveira. Incardio - Santa Casa de Misericórdia de 799 

Feira de Santana (BA): Patrick Sampaio, Deise Freitas Casaes, Rosa Maria Rios 800 

Santana Cordeiro, André Raimundo Franca Guimarães, Ananda Catharina Azevedo 801 

Silva. Hospital Estadual de Urgência e Emergência do Espírito Santo (ES): Jander 802 

Fornaciari Pissinate, Lucas da Silva Lima, Letícia Sales Araújo, Albano Siqueira 803 

Muniz, Wallace Kadratz Klemz, Layla Cavallieri das Neves, Ana Cláudia Freitas 804 

Ferraz, Lucas Dornelas Freitas Machado e Silva, Leandro de Oliveira Ferreira, Ivens 805 

Guimarães Soares. Hospital de Urgências de Goiânia (GO): Ana Paula Menezes, 806 

Durval Pedroso, Janaynna Silva, Lilian Siqueira Costa Correia Pádua, Marco Antônio 807 

Castilho, Aline Dias Martins, Julia de Paula Oliveira, Rosangela Fernandes de Oliveira, 808 

Luciana Mendonça Carvalho. Hospital das Clínicas da Universidade Federal de 809 

Minas Gerais (MG): Christiane de Freitas Mourão Helt Mantuano Pereira, Ronan de 810 

Souza, Thiago Bragança Lana Silveira Ataíde. Santa Casa de Misericórdia de São 811 

João Del Rei (MG): Jorge Luiz da Rocha Paranhos, Adilson de Carvalho Meireles, 812 

Iany Grinésia da Silva, Leonardo José de Oliveira Santos. Hospital Metropolitano de 813 

Urgência e Emergência de Ananindeua (PA): Norma Assunção, Viviane Ferreira 814 

Paes Monteiro, Giselle Cesar da Silva, Rafaella Ferreira. Hospital Regional do Baixo 815 

Amazonas (PA): Marli Sarmento da Silva, Denis Vasconcelos, Renê Augusto 816 
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Gonçalves e Silva, Antonio Carlos Alves Siva. Hospital Alberto Urquiza Wanderley 817 

(PB): Ciro Leite Mendes, Sérgio Luz, Erick Albuquerque. Hospital Universitário 818 

Alcides Carneiro (PB): Amanda Manuella Dantas Nobre, Elzilene Costa Araujo 819 

Germano, Mayra Ferreira Nascimento, Cybele Cristina Cavalcante Lucena, André Luiz 820 

Diniz Costa. Hospital Universitário Lauro Wanderley (PB): Lucrecia Maria Bezerra, 821 

Igor Mendonça do Nascimento, Adriana Coutinho Leite, Marcia Abath Aires de Barros, 822 

Maria José de Vasconcelos. Hospital Agamenon Magalhães (PE): Marcos Gallindo, 823 

Alexandre Roque da Silva, Claudia Raquel Alcantara Manzi, Deyse Queiroz Nogueira. 824 

Hospital Universitário da Universidade Federal do Vale do São Francisco (PE): 825 

Kátia Regina de Oliveira, Saulo Bezerra Xavier, Rosivania Castro Figueiredo Ribeiro, 826 

Ademir Jose de Vlieger Junior. Hospital Universitário da Universidade Federal do 827 

Piauí (PI): Rejane Martins Prestes, Danyelle Alves Vieira, Laís Sousa Santos, Murilo 828 

Moura Lima, Elisana Moura. Hospital do Câncer de Cascavel (PR): Raysa Cristina 829 

Schmidt, Delmiro Becker. Hospital Universitário do Oeste do Paraná (PR): Lizandra 830 

Oliveira Ayres, Gisele Yumi Hoshino, Amaury Cezar Jorge.  Hospital Geral de Nova 831 

Iguaçu (RJ): Alexander Oliveira Sodré, Tennyson Pereira de Oliveira, Letícia Alves 832 

Pereira Entrago, Thiago Matos Barcellos, Cid Leite Vilela, Osvaldo Marques Barros da 833 

Silva. Hospital Deoclécio Marques de Lucena (RN): Alessandro da Silva Dantas, José 834 

André de Anchieta Monteiro, Pollyanna Iracema Peixoto Gouveia Gomes de Brito, 835 

Patrícia Manuella Melo de Oliveira Magalhães, Cleide Medeiros da Silva. Fundação 836 

Saúde Pública São Camilo de Esteio (RS): Luciana Caccavo Miguel, Carolina 837 

Karnopp, Patrícia Bonatto, Elisabeth Borba da Rosa. Hospital Ana Nery (RS): Willian 838 

Rutzen, Ricardo da Silveira Bastos, Clébio Barreto Teixeira. Hospital Conceição (RS): 839 

Wagner Luis Nedel, William Dalpra, Raquel Lazzari, Andreia Specht, Carla da Silva 840 

Lincho. Hospital da Cidade de Passo Fundo (RS): Janaína Pilau, Priscila Tonial 841 
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Foscarini, Juliane Disegna Fraporti, Elsa Zanette Tallamini. Hospital de Clínicas de 842 

Porto Alegre (RS): Amanda Andrade Forni, Paula Jordana Pereira dos Santos, Aloma 843 

Luz da Silva, Giovana Getelina Ferreira, Maria Renata Pereira dos Santos, Ana Paula 844 

Melo Carvalho, Thais Dos Santos Donato Schmitz, Rita Gigliola Gomes Prieb. 845 

Hospital Don Vicente Scherer (RS): Edison Moraes Rodrigues Filho, Alexandre 846 

Formighieri de Mello, Raquel Hohenreuther, Ruth Susin. Hospital Mãe de Deus (RS): 847 

Andrea Beck, Eduarda Cristina Martins, Fabrícia Cristina Hoff, Lilian da Fe Silveira, 848 

Adriana Oliveira Prestes, Hígia Pires Pizzato, Fábio Rosa, Rafael Cremonese. Hospital 849 

Montenegro (RS): Moreno Calcagnotto dos Santos, Ana Flávia Gallas Leivas, José 850 

Pettine, Lourenço Dobrinsky. Hospital Santa Cruz (RS): Rafael Botelho Foernges, 851 

Andreia Schubert de Carvalho, Roberto Ritter de Souza, Vanessa Cardoso. Hospital 852 

Santa Rita (RS): Andre Peretti Torelly, Martha Hadrich, Gabriele Lobato Marins. 853 

Hospital São Lucas da PUCRS (RS): Sérgio Baldisserotto, Brenda Santos, Fernanda 854 

Bettega, Guilherme Barcellos, Catia Daiane Souza Silveira. Hospital Tacchini (RS): 855 

Carla Flores, Juliana Giacomazzi, Samanta da Costa, Danieli Madruga de Souza. 856 

Pavilhão Pereira Filho (RS): Elisiane Gouveia da Silva, Luana Oliveira da Silva, 857 

Clarisa Vargas Xis, Taiani Vargas. Hospital Dona Helena (SC): Milton Caldeira Filho, 858 

Fabiana Effting Mohr, Kethe de Oliveira Souza, Raquel Souza de Aguiar, Micheli Coral 859 

Arruda. Hospital das Clínicas da Faculdade de Medicina de Ribeirão Preto (SP): 860 

Wilson Jose Lovato, Julia Batista de Carvalho, Maria Aline Sprioli, Rodrigo Barbosa 861 

Cerantola, Tânia Mara Gomes, Janaína de Oliveira Perez. Hospital do Coração (SP): 862 

Vinícius Avellar Werneck, Rosianne de Vasconcelos, Rafael Trevizoli Neves, Danielle 863 

Penha Dassi.  864 

* Collaborators cited by study site (Brazilian estate). 865 

Page 41 of 57

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

  

 

 

Figure 1. Study design. FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, restrictive 
family visitation model. During the study, the ICU intervention (FFVM or RFVM) will be applied to all 

admitted patients apart of meeting inclusion criteria for the study. The length of study phases in each ICU 
will be determined by the patient recruitment rate (25 patients in phase 1 and 25 patients in phase 2). 
Patients and family members will be recruited during phases 1 and 2. ICU professionals will be evaluated 
and followed up only during the phase 1. Following the recruitment of the 25th patient, during phase 1, a 
30-day period without subject recruitment will occur to allow appropriate conclusion of the follow-up of all 

recruited patients for the study outcomes and to avoid contamination of the two study arms.  
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Figure 2. Study flow diagram. FFVM, flexible family visitation model; ICUs, intensive care units; RFVM, 
restrictive family visitation model.  
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Figure 3. Logic model for flexible ICU-visiting hours. FFVM, flexible family visitation model; ICUs, intensive 
care units; RFVM, restrictive family visitation model.  
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Figure 4. Geographical distribution of participating ICUs.  
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Supplementary File 1. Items from the World Health Organization Trial Registration 

Data Set. 

DATA CATEGORY INFORMATION 

Primary registry and trial identifying 

number 

ClinicalTrials.gov 

NCT02932358 

Date of registration in primary registry 11 October 2016 

Secondary identifying numbers CAAE 57717516.3.1001.5330 

Source of monetary or material support The present study was funded by the Brazilian Ministry of Health 

through the Program of Institutional Development of the Brazilian 

Unified Health System (PROADI-SUS). 

Primary sponsor Brazilian Ministry of Health 

Secondary sponsor Brazilian Ministry of Health 

Contact for public queries Regis Rosa, MD, PHD: Rua Ramiro Barcelos, 910, 3o andar 90035-

001 - Porto Alegre, RS, Brazil. 

E-MAIL: regis.rosa@hmv.org.br 

Tel.: +55-51-3314.3385 

Contact for scientific queries Regis Rosa, MD, PHD: Rua Ramiro Barcelos, 910, 3o andar 90035-

001 - Porto Alegre, RS, Brazil. 

E-MAIL: regis.rosa@hmv.org.br 

Tel.: +55-51-3314.3385 

Public title ICU VISITS STUDY 

Scientific title Effectiveness and safety of a flexible family visitation model in 

adult intensive care units: a cluster-randomized, crossover trial 

Countries of recruitment Brazil 

Health conditions or problems studied Delirium, ICU-acquired infections, anxiety, depression, burnout 

syndrome.  
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Interventions 1) Active comparator: Flexible family visitation model – ICU 

visitation during 12 consecutive hours per day. 

2) Control comparator: Restrictive family visitation model – 

ICU visitation according to local policies. 

Key inclusion and exclusion criteria 1) ICUs 

- Inclusion criteria: Mixed medical-surgical ICUs with at 

least 6 beds and a restrictive policy of family visitation 

(<4.5 h/day). 

- Exclusion criteria: ICUs with structural or organizational 

impediments to flexible family visitation. 

2) Patients 

- Inclusion criteria: patients aged ³18 years admitted to 

the ICU. 

- Exclusion criteria: coma lasting > 96hs, cerebral death, 

aphasia, severe hearing deficit, predicted ICU length of 

stay <48 h, exclusive palliative treatment at ICU 

admission, unavailability of a family member to 

participate in the flexible family visits, unlikelihood to 

survive >24 h, prisoner status, readmission to the ICU 

after enrolment in the study. 

3) Family members 

- Inclusion criteria: closest family member of a ICU 

patient recruited in the study. 

- Exclusion criteria: family members who do not speak 

Portuguese or have serious impediment in answering the 

self-applied questionnaires 
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4) ICU professionals 

- Inclusion criteria: ICU bedside professionals (physicians, 

nurses, nursing technicians, and physiotherapists) who 

assist patients during the daytime for at least 20 h per 

week. 

- Exclusion criteria: professionals who have a planned 

leave of absence of >15 days during the study.  

Study type Interventional 

Allocation: randomized 

Intervention model: crossover assignment 

Masking: open label 

Primary purpose: prevention 

Date of first enrollment 28 April 2017 

Target sample size 1650 patients 

Recruitment status Recruiting 

Primary outcome Cumulative incidence of delirium 

Key secondary outcomes Daily hazard of delirium, ventilator-free days, any ICU-acquired 

infections, ICU length of stay, and all-cause hospital mortality 

among the patients; symptoms of anxiety and depression and 

satisfaction among the family members; and prevalence of 

symptoms of burnout among the ICU professionals. 

 

Page 48 of 57

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Supplementary File 2. Schedule of enrollment, interventions, and assessments.  
  

 Study timeline 
t1 t2 t3 t4 

Enrollment 
of clusters 

Random 
allocation 
of clusters 

Interventions at the cluster level 
Phase 1 Phase 2 

Learning 
curve of 
phase 1 

(15 days) 

Recruitment 
(until the 

enrollment of the 
25th patient) 

Period without 
subject 

recruitment 
(30 days) 

Learning 
curve of 
phase 2 

(15 days) 

Recruitment 
(until the 

enrollment 
and follow-

up of the 
50th patient) 

ENROLMENT 
 
Patients 
Family members 
ICU professionals 
 

   
 
 
 

X 
 

 
 

X1 
X2 

  
 

 
 

X1 

X2 

INTERVENTIONS 
(cluster level) 
 
ICUs starting by FFVM 
-FFVM 
-RFVM 
 
ICUs starting by RFVM 
-FFVM 
-RFVM 

   
 
 
 

X 
 
 
 
 

X 

 
 
 
 

X 
 
 
 
 

X 

 
 
 
 

X 
 
 
 
 

X 

 
 
 
 
 

X 
 
 

X 

 
 
 
 
 

X 
 
 

X 

DATA COLLECTION 
(subjects level) 
 
Baseline variables 
-Patients 
-Family members 
-ICU professionals 
 
Outcomes 
-Patients 
-Family members 
-ICU professionals 

   
 

 
 
 
 

X 
 
 
 

 
 

 
 
 
 

X1 

X2 

 
 
 

X3 

X4 

 

 
 
 
 
 
 
 
 
 

X3 

X4 

X 

  
 
 
 

X1 

X2 

 
 
 

X3 

X4 

 

 

FFVM, flexible family visitation model; ICU, intensive care unit; RFVM, restrictive family 

visitation model. 

1 Within the first 48 hours of ICU admission. 

2 Within the first 48hs of patient enrollment. 

3 All patient outcomes will be assessed during the ICU stay, with exception to the hospital 

mortality, which will be verified at the end of hospitalization. 

4 Within the first 7 days of patient discharge from the ICU. 
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Supplementary File 3. Research ethics committees of the ICU visits study. 

HOSPITAL (Brazilian estate) RESEARCH ETHICS COMMITTEE APPROVAL NUMBER 

Hospital de Urgência e 

Emergência de Rio Branco (AC) 

Hospital das Clínicas do Acre -

HCA/FUNDHACRE 

CAAE 57717516.3.2049.5009 

Hospital Geral do Estado Prof. 

Osvaldo Brandão Vilela (AL) 

Hospital Moinhos de Vento - HMV CAAE 57717516.3.2055.5330 

Fundação Hospital Adriano 

Jorge (AM) 

Fundação Hospital Adriano Jorge - FHAJ CAAE 57717516.3.2021.0007 

Hospital Geral Clériston 

Andrade (BA) 

Secretaria da Saúde do Estado da Bahia - 

SESAB 

CAAE 57717516.3.2028.0052 

Incardio - Santa Casa de 

Misericórdia de Feira de Santana 

(BA) 

Hospital Santa Izabel - Santa Casa de 

Misericórdia da Bahia  

CAAE 57717516.3.2038.5520 

Hospital Estadual de Urgência e 

Emergência do Espírito Santo 

(ES) 

Centro Integrado de Atenção à Saúde - 

CIAS/UNIMED VITÓRIA 

CAAE 57717516.3.2039.5061 

 

Hospital de Urgências de 

Goiânia (GO) 

Hospital de Urgência de Goiânia - 

HUGO 

CAAE 57717516.3.2017.0033 

Hospital das Clínicas da 

Universidade Federal de Minas 

Gerais (MG) 

Universidade Federal de Minas Gerais - 

UFMG 

CAAE 57717516.3.2020.5149 

Santa Casa de Misericórdia de 

São João Del Rei (MG) 

Santa Casa de Misericórdia de Juiz de 

Fora/MG 

CAAE 57717516.3.2025.5139 
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Hospital Metropolitano de 

Urgência e Emergência de 

Ananindeua (PA) 

Hospital Moinhos de Vento - HMV CAAE 57717516.3.2050.5330 

Hospital Regional do Baixo 

Amazonas (PA) 

Universidade do Estado do Pará - UEPA 

- CAMPUS XII - Tapajós 

CAAE 57717516.3.2041.5168 

Hospital Alberto Urquiza 

Wanderley (PB) 

Hospital Moinhos de Vento - HMV CAAE 57717516.3.2057.5330 

 

Hospital Universitário Alcides 

Carneiro (PB) 

Hospital Universitário Alcides Carneiro 

da Universidade Federal de Campina 

Grande - HUAC /UFCG 

CAAE 57717516.3.2026.5182 

Hospital Universitário Lauro 

Wanderley (PB) 

Hospital Universitário Lauro Wanderley 

da Universidade Federal da Paraíba - 

UFPB 

CAAE 57717516.3.2053.5183 

Hospital Agamenon Magalhães 

(PE) 

Hospital Agamenon Magalhães - HAM CAAE 57717516.3.2046.5197 

Hospital Universitário da 

Universidade Federal do Vale do 

São Francisco (PE) 

Fundação Universidade Federal do Vale 

do São Francisco 

CAAE 57717516.3.2034.5196 

Hospital Universitário da 

Universidade Federal do Piauí 

(PI) 

Hospital Universitário da Universidade 

Federal do Piauí - UFPI 

CAAE 57717516.3.2045.8050 

Hospital do Câncer de Cascavel 

(PR) 

Associação Paranaense de Cultura - 

PUCPR 

CAAE 57717516.3.2005.0020 
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Hospital Universitário do Oeste 

do Paraná (PR) 

Centro de Ciências Biológicas e da Saúde 

da Universidade Estadual do Oeste do 

Paraná - UNIOESTE 

CAAE 57717516.3.2014.0107 

Hospital Geral de Nova Iguaçu 

(RJ) 

Hospital Geral de Nova Iguaçu - HGNI / 

RJ 

CAAE 57717516.3.2009.5254 

Hospital Deoclécio Marques de 

Lucena (RN) 

Hospital Universitário Onofre Lopes da 

Universidade Federal do Rio Grande do 

Norte - HUOL/UFRN 

CAAE 57717516.3.2042.5292 

Fundação Saúde Pública São 

Camilo de Esteio (RS) 

Hospital Moinhos de Vento - HMV CAAE 57717516.3.2051.5330 

Hospital Ana Nery (RS) Hospital Moinhos de Vento - HMV CAAE 57717516.3.2013.5330 

Hospital Conceição (RS) Hospital Nossa Senhora da Conceição - 

Grupo Hospitalar Conceição 

CAAE 57717516.3.2029.5530 

Hospital da Cidade de Passo 

Fundo (RS) 

Universidade de Passo Fundo/ Pró-

Reitoria de Pesquisa e Pós-Graduação - 

VRPPG/ UPF 

CAAE 57717516.3.2027.5342 

Hospital de Clínicas de Porto 

Alegre (RS) 

Hospital de Clínicas de Porto Alegre da 

Universidade Federal do Rio Grande do 

Sul - UFRGS - HCPA 

CAAE 57717516.3.2004.5327 

Hospital Don Vicente Scherer 

(RS) 

Irmandade Santa Casa de Misericórdia de 

Porto Alegre - ISCMPA 

CAAE 57717516.3.2010.5335 

 

Hospital Mãe de Deus (RS) Hospital Mãe de Deus - Associação 

Educadora São Carlos - AESC 

CAAE 57717516.3.2019.5328 

Hospital Montenegro (RS) Hospital Moinhos de Vento - HMV CAAE 57717516.3.2003.5330 
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Hospital São Lucas da PUCRS 

(RS) 

Pontifícia Universidade Católica do Rio 

Grande do Sul - PUCRS 

CAAE 57717516.3.2015.5336 
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SPIRIT 2013 Checklist: Study protocol to assess the effectiveness and safety of a flexible family visitation model in adult intensive care units: a cluster-

randomized, crossover trial (ICU VISITS STUDY) 

Section/item Item 
No 

Description Addressed on 
page number 

Administrative information 
 

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym 1 

Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry 7, 12 

2b All items from the World Health Organization Trial Registration Data Set Supplemental file 1 

Protocol version 3 Date and version identifier 25 

Funding 4 Sources and types of financial, material, and other support 27 

Roles and 

responsibilities 

5a Names, affiliations, and roles of protocol contributors 1-4, 26, 27 

5b Name and contact information for the trial sponsor 27 

 5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 

interpretation of data; writing of the report; and the decision to submit the report for publication, including 

whether they will have ultimate authority over any of these activities 

 

28 

 5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 

adjudication committee, data management team, and other individuals or groups overseeing the trial, if 

applicable (see Item 21a for data monitoring committee) 

 

 

 

27 
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Introduction 
   

Background and 

rationale 

6a Description of research question and justification for undertaking the trial, including summary of relevant 

studies (published and unpublished) examining benefits and harms for each intervention 

9-11 

 6b Explanation for choice of comparators 9-11 

Objectives 7 Specific objectives or hypotheses 11, 12 

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 

allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 

 

12 

Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 

be collected. Reference to where list of study sites can be obtained 

12, 13 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 

individuals who will perform the interventions (eg, surgeons, psychotherapists) 

12-14 

Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 

administered 

14-16 

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 

change in response to harms, participant request, or improving/worsening disease) 

15 

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 

(eg, drug tablet return, laboratory tests) 

19, 20 

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial NA 

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended 

 

18-20 

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 

participants. A schematic diagram is highly recommended (see Figure) 

21,22 
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Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 

clinical and statistical assumptions supporting any sample size calculations 

22, 23 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 20-23  

Methods: Assignment of interventions (for controlled trials) 
 

Allocation:    

Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 

factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 

or assign interventions 

17, 18 

Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 

opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned 

18 

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 

interventions 

17, 18 

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 

assessors, data analysts), and how 

18 

 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 

allocated intervention during the trial 

NA 

Methods: Data collection, management, and analysis 
 

Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 

processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol 

18-22 

 18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 

collected for participants who discontinue or deviate from intervention protocols 

12, 18-22 
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Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 

(eg, double data entry; range checks for data values). Reference to where details of data management 

procedures can be found, if not in the protocol 

18-22 

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 

statistical analysis plan can be found, if not in the protocol 

23 

 20b Methods for any additional analyses (eg, subgroup and adjusted analyses) 23 

 20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 

statistical methods to handle missing data (eg, multiple imputation) 

 

12,22 

Methods: Monitoring 
 

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 

whether it is independent from the sponsor and competing interests; and reference to where further details 

about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed 

22 

 21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 

results and make the final decision to terminate the trial 

NA 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 

events and other unintended effects of trial interventions or trial conduct 

22 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 

from investigators and the sponsor 

22 

Ethics and dissemination  

Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 25,26 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 

regulators) 

25,26 
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Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 

how (see Item 32) 

26 

 26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 

studies, if applicable 

NA 

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 

in order to protect confidentiality before, during, and after the trial 

26 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators for the overall trial and each study site 28 

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 

limit such access for investigators 

26 

Ancillary and post-

trial care 

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 

participation 

NA 

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 

the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 

sharing arrangements), including any publication restrictions 

26 

 31b Authorship eligibility guidelines and any intended use of professional writers 26, 27 

 31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code 26 

Appendices 
   

Informed consent 

materials 

32 Model consent form and other related documentation given to participants and authorised surrogates - 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 

analysis in the current trial and for future use in ancillary studies, if applicable 

NA 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 

Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 

“Attribution-NonCommercial-NoDerivs 3.0 Unported” license. 
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